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About This Document

Developing Adaptersis organized as follows:

“Introduction to the ADK” provides a brief background on the WebL ogic
Integration Adapter Development Kit. It discusses service and event adapters,
the design-time GUI, and what to do before you start building an adapter.

“Concepts” discusses of some of the ADK concepts relevant to adapter
development, including events and services, design time versus run time,
logging, and the adapter logical name.

“Tools" describes the ADK tools provided that you can use to build adapters.
These tools include the sample adapter, the GenerateAdapterTemplate utility, the
Ant-based build process, XML tools, and Javadoc.

“Creating a Custom Development Environment” shows how to use the
GenerateA dapterTemplate utility to clone the sample adapter and customize a
development environment for your new adapter.

“Using the Logging Toolkit" describes how to use the ADK logging toolkit to
implement logging. It also includes a discussion of the Apache log4j
specification, which is the core of the ADK logging framework.

“Developing a Service Adapter” shows you how to build an adapter that
supports services. It delineates al of the steps required to successfully create the
adapter and shows relevant code sampl es where necessary.

“Developing an Event Adapter” shows you how to build an adapter that supports
events. It delineates all of the steps required to successfully create the adapter
and shows relevant code samples where necessary.

“Developing a Design-Time GUI” shows you how to build a graphical user
interface that adapter users need to define, deploy, and test their application
views. It delineates all of the steps required to successfully create the GUI and
shows relevant code samples where necessary.
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m “Deploying Adapters’ describes the procedures for deploying adapters to
WebL ogic Integration. It describes how to deploy an adapter both manually and
from the WebL ogic Server Console.

m “Creating an Adapter Not Specific to WebL ogic Integration” shows you how to
modify the procedures described in Chapter 6, “ Developing a Service Adapter,”
and Chapter 7, “Developing an Event Adapter,” to develop an adapter that can
be used on the WebL ogic Server but not within the confines of WebL ogic
Integration.

m “XML Toolkit” describes the tools available in WebL ogic Integration to
facilitate creating valid XML documents.

m “Migrating Adapters to WebL ogic Integration 2.1” describes the changes to the
adapter deployment method from WebL ogic Integration 2.0 and how to register
the design-time Web application under WebL ogic Integration 2.1.

m “Adapter Setup Worksheet” is aworksheet that will help you conceptualize the
adapter you are building before you actually begin to code. It will help you
define such components as the adapter |ogical name and the Java package base
name and help you determine the local es for which you need to localize message
bundles.

m “The DBMS Adapter” describes how the ADK was used to buildaDBMS
adapter. It also contains a simple task-driven example of how to usethe DBMS
adapter.

m “The E-mail Adapter” describes how the ADK was used to build an E-mail
adapter. It also contains a simple task-driven example of how to use the E-mail
adapter.

What You Need to Know

Developing Adaptersisdesigned primarily for use by adapter devel opers who will use
the ADK to develop service adapters, event adapters, and the design-time GUI that
adapter users employ to create application views.
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e-docs Web Site

BEA product documentation is available on the BEA corporate Web site. From the
BEA Home page, click on Product Documentation or go directly to the “e-docs’
Product Documentation page at http://edocs.bea.com.

How to Print the Document

Y ou can print acopy of this document from aWeb browser, onefileat atime, by using
the File—>Print option on your Web browser.

A PDF version of this document is available on the WebL ogic Integration
documentation Home page on the e-docs Web site (and & so on the documentation
CD). Y ou can open the PDF in Adobe Acrobat Reader and print the entire document
(or aportion of it) in book format. To accessthe PDFs, open the WebL ogic Integration
documentation Home page, click the PDF files button and select the document you
want to print.

If you do not have the Adobe Acrobat Reader, you can get it for free from the Adobe
Web siteat ht t p: / / ww. adobe. cont .

Related Information

The following resources are also available:

m BEA WebLogic Server documentation (ht t p: / / e-docs.beasys.com)

m BEA WebL ogic Process Integrator documentation (ht t p: / / e-docs.beasys.com)
m XML Schema Specification (ht t p: / / www. w3. or g/ TR/ xnl schenma- 0/ )

m  The Sun Microsystems, Inc. J2EE Connector Architecture Specification

(http://java.sun. con j 2ee/ connector/)
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Contact Us!

Y our feedback on the WebL ogic I ntegration documentation is important to us. Send
us e-mail at docsupport@beasys.com if you have questions or comments. Y our
comments will be reviewed directly by the BEA professionals who create and update
the WebL ogic Integration documentation.

In your e-mail message, please indicate that you are using the documentation for this
release of WebL ogic Integration.

If you have any questions about this version of WebL ogic Integration, or if you have
problems installing and running WebL ogic Integration, contact BEA Customer
Support through BEA WebSupport at www.beasys.com. Y ou can aso contact
Customer Support by using the contact information provided on the Customer Support
Card, which isincluded in the product package.

When contacting Customer Support, be prepared to provide the following information:
m Your name, e-mail address, phone number, and fax number

®m Your company name and company address

m Your machine type and authorization codes

m  The name and version of the product you are using

m A description of the problem and the content of pertinent error messages

Documentation Conventions

XViii

The following documentation conventions are used throughout this document.

Convention Item

Ctrl+Tab Indicates that you must press two or more keys simultaneoudly.

italics Indicates emphasis or book titles.
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Convention

Item

nonospace Indicates code samples, commands and their options, data structures and
t ext their members, data types, directories, and file names and their extensions.
Monospace text also indicates text that you must enter from the keyboard.
Examples:
#i nclude <iostreamh> void main () the pointer psz
chnod u+w *
\tux\ dat a\ ap
. doc
t ux. doc
Bl TMAP
fl oat
nonospace Identifies significant words in code.
bol df ace Example:
t ext . .
void commt ()
nonospace Identifies variables in code.
italic Example:
t ext )
String expr
UPPERCASE Indicates device names, environment variables, and logical operators.
TEXT Examples:
LPT1
SIGNON
OR
{1} Indicates a set of choicesin asyntax line. The braces themselves should

never be typed.

[]

Indicates optional items in a syntax line. The brackets themselves should
never be typed.

Example:

buil dobjclient [-v] [-0 name ] [-f file-list]...
[-1 file-list]...

Separates mutually exclusive choicesin asyntax line. The symbol itself
should never be typed.
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Convention

Item

Indicates one of the following in acommand line:

m  That an argument can be repeated several timesin acommand line

m  That the statement omits additional optional arguments

m  That you can enter additional parameters, values, or other information
The dlipsisitself should never be typed.

Example:

buil dobjclient [-v] [-0 name ] [-f file-list]...
[-1 file-list]...

Indicates the omission of items from a code example or from a syntax line.
The vertical ellipsisitself should never be typed.
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CHAPTER

1 Introduction to the
ADK

This guide is the “how to” guide for using the WebL ogic Integration Adapter
Development Kit (ADK). It will show you how to develop, test, and deploy event and
service adapters and the design-time user interface.

This section provides information on the following subjects:

What isthe ADK?
What are Adapters?
The Design-Time GUI

Before You Begin

Section Objectives

This section serves as an overview to using the ADK to develop event and service
adapters and a design-time GUI. Y ou will learn:

m  What adapters are and how they are used.

Prerequisites you must meet before beginning adapter devel opment.

m  Terminology associated with adapter development.

Developing Adapters
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What is the ADK?

The ADK isthetool set for implementing the event and service protocol of BEA
WebL ogic Integration; that is, it is a collection of frameworks that support the
development, testing, packaging, and distribution of resource adapters for WebL ogic
Integration. Specifically, the ADK is comprised of the following four frameworks:

m Design-time
® Run-time

m Logging

m Packaging

Requirements for Adapter Development

The ADK addresses three requirements for adapter development:

m  Structure: A prominent theme in any integrated development and debugging
environment (IDDE) is devel opment project organization. You want awell
structured devel opment environment so you can immediately begin coding the
adapter. You do not want to spend time designing and organizing a build
process. The ADK provides an organized development environment, build
process, intuitive class names and class hierarchy, and test methodology. Since
the ADK encompasses so many advanced technol ogies, an incremental
development process (code alittle, test alittle) is the key to success. The ADK
test process allows the devel oper to make a simple change and test it
immediately.

m  Minimal Exposure to Peripheral Implementation Details: Peripheral
implementation details are sections of code that are needed to support a robust
software program, but are not directly related to the kernel of the program.
Moreover, peripheral implementation details are sections of code that are needed
to support the framework the software program runsin. For example, the J2EE
Connector Architecture specification requires that the
j avax. resource. cci . I nt eracti onSpec implementation class provide getter
and setter methods that follow the JavaBeans design pattern. To support the
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JavaBeans design pattern, you need to support Pr oper t yChangelLi st ener s and
Vet oabl eChangeli st ener s in your implementation class. You do not want to
have to study the JavaBeans specification to learn how to do this. Rather, you
want to focus on implementing the enterprise information system (EIS)-specific
details of the adapter. The ADK provides base a base implementation for a
majority of the peripheral implementation details of an adapter.

A clear road map to Success: A key concept in adapter development is the exit
criteria. The exit criteria answers the question: “How do | know | am done with
an implementation?’ In other words, you want a clear road map of what needsto
be implemented to complete an adapter. The ADK provides a clear methodology
for developing an adapter. The ADK methodol ogy organizes your thoughts
around a few key concepts: events, services, design time, and run time.

What the ADK Provides

The ADK provides:

Run-time support for events and services.

An API to integrate an adapter’s user interface into the WebL ogic Integration
Application View Management Console.

The added value provided by the ADK isthat adapters can become an integral
part of asingle graphical console application that allows business usersto
construct integration solutions.

What are Adapters?

Resource adapters—referred to in this document as “ adapters’—are software that
connect one application to another when those applications are not originally designed
to communicate with each other. For example, an order entry system built by one
company requires an adapter to communicate with a customer information system
built by another.

By using the ADK, you can create two types of adapters:
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m  Service adapters, which consume messages.
m Event adapters, which generate messages.

Y ou can a'so usethe ADK to create J2EE-compliant adapters that are not specific to
Weblogic Integration but still comply with the J2EE Connector Architecture
Specification.

Service Adapters

1-4

Serviceadaptersreceive an XML reguest document from aclient and invoke a specific
functionin the underlying enterpriseinformation system (EIS). They are consumers of
messages and may or may not provide aresponse. There are two ways to invoke a
service: asynchronous and synchronous. With an asynchronous service adapter, the
client application issues a service request and then proceeds with its processing. The
client application does not wait for the response. With a synchronous service adapter,
theclient waitsfor theresponse before proceeding with its processing. BEA WebL ogic
Integration supports both of these service adapter invocations, relieving you from
having to provide this functionality.

Service adapters perform the following four functions:
m Receive service requests from an externa client.

m  Transform the XML request document into the EIS specific format. The request
document conforms to the request XML schemafor the service. The request
XML schemais based on metadata in the EIS.

m Invoke the underlying function in the EIS and wait for its response.

m  Transform the response from the EI'S specific data format to an XML document
that conforms to the response XML schemafor the service. The response XML
schema is based on metadatain the EIS.

Aswith events, the ADK implements the aspects of these four functions that are
generic across all service adapters.

To learn how to develop a service adapter, see Chapter 6, “Developing a Service
Adapter.”
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Event Adapters

Event adapters are designed to propagate information from an EIS into WebL ogic
Server. These types of adapters can be described as publishers of information.

There aretwo basic types of event adapters: in-process and out-of-process. In-process
event adapters execute within the same process as the EIS. Out-of-process adapters
execute in aseparate process. | n-process and out-of-process event adapters only differ
in how they accomplish the data extraction process.

Event adapters running in aWebL ogic I ntegration environment perform the following
three functions:

m  Respond to events deemed to be of interest to some external party that occur
inside the running EIS and extract data about the event from the EIS into the
adapter.

m  Transform event data from the EI'S specific format to an XML document that
conformsto the XML schemafor the event. The XML schemais based on
metadata in the EIS.

m  Propagate the event to an event context obtained from the application view.

The ADK implements the aspects of these three functions that are generic across all
event adapters. Consequently, you can focus on the EI'S specific aspects of their
adapter. This concept isthe same as the concept behind Enterprise Java Beans (EJB).
With EJB, the container provides system-level servicesfor EJB developersso they can
focus on implementing business application logic.

To learn how to develop an event adapter, see Chapter 7, “Developing an Event
Adapter.”.

J2EE-Compliant Adapters Not Specific to WebLogic
Integration

These adapters do not contain WebL ogic | ntegration specifics and can be plugged into
any application server that supports the J2EE Connector Architecture specification.
These adapters can be developed by making minor modifications to the procedures
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given for developing a service adapter. To learn how to develop an adapter that is not
specificto WebL ogic Integration, see Appendix A, “Creating an Adapter Not Specific
to WebL ogic Integration.”

The Design-Time GUI

Along with event and service adapters, the ADK s design-time framework providesthe
tools you will use to build the Web-based GUI that adapter users need to define,
deploy, and test their application views (see “The Application View” below).
Although each adapter has El S-specific functionality, all adapters require aGUI for
deploying application views. This framework minimizes the effort required to create
and deploy these interfaces, primarily by using these two components:

m A Web application component that allows you to build an HTML-based GUI by
using Java Server Pages (JSP). This component is augmented by tools such as
the JSP templates and tag library and the JavaScript library.

m A deployment helper component, called
Abst r act Desi gnTi meRequest Handl er that providesasimple API for
deploying, undeploying, and editing application views on a WebL ogic Server.

To learn how to develop a design-time GUI, see Chapter 8, “Developing a
Design-Time GUI.”

The Application View

1-6

A key component of application integration component of WebL ogic Integrationisthe
application view. The application view represents a business-level interface to the
specific functionality in an application. An adapter represents a system-level interface
toall thefunctionality inthe application. An application view isconfigured for asingle
business purpose and contains only the servicesrelated to that business purpose. These
services require only business-relevant data to be specified in the request document
and return only business-relevant datain the response document. Under the covers, the
application view combines this business-rel evant data with stored metadata necessary
for the adapter. The adapter takes both the business-relevant data and the stored
metadata and executes a system-level function on the application.
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The application view also represents both events and services that support a business
purpose. This allows the business user to interact with the application view for all
communication with an application. This bidirectional communication is actually
supported by two adapter components (the event adapter and service adapter). The
application view abstracts this fact from the user and presents them with a unified
business interface to the application.

For more information about application views, see“Introduction to Using Application
Integration” in Using Application Integration.

The Packaging Framework

The ADK packaging framework provides atool set for packaging an adapter for
delivery to acustomer. Ideally, all adapters are installed, configured, and uninstalled
the same on a WebL ogic Server. Moreover, all service adapters must be J2EE
compliant. The packaging framework makes creating a J2EE adapter archive (. rar)
file, Web application archive (. war ) file, the enterprise archive (. ear) file, and
WebL ogic Integration design environment archive easy.

Before You Begin

Before you can actually begin developing an adapter, be sure the WebL ogic
Integration isinstalled on your computer. See Installing BEA WebLogic Integration
and the BEA WebLogic Integration Release Notes for more information.
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CHAPTER

2 Concepts

This section describes some of the more important concepts with which you should
becomefamiliar before attempting to devel op an adapter or design-time GUI. Y ou will
see additional discussion of all of the following concepts at some point in the
adapter/GUI development procedures.

This section provides information on the following subjects:
m  Run Time Versus Design Time

m  Eventsand Services

m Logging

m  Adapter Logical Name

Run Time Versus Design Time

Adapter activity fallswithin one of two conceptual entities: run time and design time.
Run time refers to functionality that occurs when adapters execute their processes.
Design time refers to the adapter user’ s implementation of an application view; in
essence, design time is the act of creating, deploying, and testing an application view.

Run time and design time are characterized in the ADK by the run-time and
design-time frameworks. The run-time framework iscomprised of thetoolsused when
developing adapters while the design-time framework refers to the tools you will use
to design Web-based user interfaces. Run time and design time are discussed in greater
detail below.
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Run-Time Framework

The run-time framework is the set of tools you will use to develop event and service
adapters. To support event adapter devel opment, the run-time framework provides a
basic, extensible event generator. For service adapter development, the run-time
framework provides a complete J2EE-compliant adapter.

The classes supplied by the run-time framework provide the following benefits:
m  They alow you to focus on EIS specifics rather than J2EE specifics.

m  They minimize the effort needed to use the ADK logging framework.

m  They simplify the complexity of J2EE Connector Architecture.

m  They minimize redundant code across adapters.

In addition, the run-time framework provides abstract base classes to help you
implement an event generator to leverage the event support provided by the ADK
environment.

A key component of the run-time framework is the run-time engine, which hosts the
adapter component responsible for handling service invocations and manages.

m physical connectionsto the EIS
m |ogin authentication
m transaction management

all in compliance with the J2EE Connector Architecture standard. These features are
provided by WebL ogic Server.

Design-Time Framework

2-2

The design-time framework provides the tools you will use to build the Web-based
GUI that adapter users need to define, deploy, and test their application views.
Although each adapter has ElS-specific functionality, all adapters require a GUI for
deploying application views. This framework minimizes the effort required to create
and deploy this GUI, primarily by using these two components:
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m A Web application component that allows you to build an HTML-based GUI by
using JSPs. This component is augmented by tools such as the JSP templates and
tag library and the JavaScript library.

m A deployment helper component that provides asimple API for deploying,
undeploying, and editing application views on a WebL ogic Server.

The design-time interface for each adapter is a J2EE Web application that is bundled
asa. war file. A Web applicationisabundleof . j sp,. ht M , imagefiles, and so on.
The Web application descriptor isweb. xm . The descriptor instructs the J2EE Web
container how to deploy and initialize the Web application.

Every Web application has a context. The context is specified during deployment and
identifies resources associated with the Web application under the Web container's doc
root.

Events and Services

Events

The ADK isused to create two types of adapters: event adapters and service adapters.
Within the ADK architecture, services and events are defined as a self-describing
objects (that is, the name indicates the business function) that use XML schemato
define their input and outpuit.

An event isan XML document published by an application view when an event of
interest occurs within an EIS. Clients that want to be notified of events register their
interest with an application view. The application view then acts as a broker between
the target application and the client. When a client has subscribed to events published
by an application view, the application view notifies the client whenever an event of
interest occurs within the target application. When an event subscriber is notified that
an event of interest has occurred, it is passed an XML document that describes the
event. Application views that publish events can a so provide clients with the XML
schema for the publishable events.
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Services

Note: The application view represents a business-level interface to the specific
functionality in an application. For more information on this feature, please
refer to Introducing Application Integration.

A serviceis abusiness operation within an application that is exposed by the
application view. It exists as a request/response mechanism; that is, when an
application receives arequest to invoke a business service, the application view
invokes that functionality within its target application and then returns (or, responds
with) an XML document that describes the results.

To define a service, you will need to determine and define the input requirements,
output expectations, and the content of the interaction specification. A request is
submitted in two parts:

m  Aninteraction specification, containing static “secondary metadata” about the
request.

m Basic input, which identifies the value of any variables; for example,inaDBMS
transaction, the SQL statement isincluded in the interaction specification and the
value of the variable in the input requirement. The result of the transaction is
considered the output expectation.

Logging

Logging is an essential feature of an adapter component. Most adapters are used to
integrate different applications and do not interact with end users while processing
data. Unlike the behavior of afront-end component, when an adapter encounters an
error or warning condition, it cannot stop processing and wait for an end-user to

respond.
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Moreover, the applications that adapters connect to are typically mission-critical
business applications. For example, an adapter might be required to keep an audit
report of every transaction with an EIS. Consequently, adapter components should
provide both accurate logging and auditing information. The ADKs logging
framework is designed to handle the needs of both logging and auditing.

The Logging Toolkit

The ADK providesthe logging toolkit, which allowsyou to log localized messagesto
multiple output destinations. Thelogging toolkit leveragesthe work of the open source
project, Apache Log4j.

The logging toolkit wraps the critical classes within Logdj to provide added
functionality when you are building J2EE-compliant adapters and is provided in the
| ogt ool ki t.jar file

For information on using the logging toolkit, see Chapter 5, “Using the Logging
Toolkit.”

The Logging Framework

With the ADK, logging of adapter activity is accomplished by implementing the
logging framework. This framework gives you the ability to log internationalized and
localized messages to multiple output destinations. It providesarange of configuration
parameters you can use to tailor message category, priority, format, and destination.

The logging framework uses a categorical hierarchy to allow inheritance of logging
configuration by all packages and classes within an adapter. The framework allows
parameters to be easily modified during run time.

Internationalization and Localization

Thelogging framework allowsyou to internationalize log messages. Internationalized
applications are easy to tailor to the idioms and languages of end users around the
world without re-factoring the code. Localization is the process of adapting software
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for a specific region or language by adding |ocale-specific components and text. The
logging framework usestheinternationalization and localization facilities provided by
the Java platform.

Adapter Logical Name

Each adapter created must have an adapter logical name; that is, a unique identifier
that represents an individual adapter and serves as the organizing principle for all
adapters. As such, the adapter logical name is how an individual adapter isidentified
and is aso used to name the following:

m  message bundle
m |logging configuration
m |og categories

The adapter logical name is a combination of the vendor name, the type of EIS
connected to the adapter, and the version number of the EIS. By convention, this
information is expressed as vendor_EIS-type ElSversion; for example,

BEA W.S SAMPLE_ADK, where:

m BEA WSisthevendor
m SAMWPLE isthe EIS-type

m ADK isthe EISversion

Where the Adapter Logical Name is Used

The adapter logical name is used with adaptersin the following ways:
m Itisused asaconvention, although thisis not required.

m |tisused during adapter deployment adapter deployment as part of the . war,
.rar,.jar,and. ear filenames.
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m |tisused asan organizing principle, as described in “ As an Organizing
Principle” on page 2-8.

m |tisused asareturn value to the abstract method get Adapt er Logi cal Name()
incom bea. adapt er . web, as described in “As the Return Value for
getAdapterL ogicalName()” on page 2-9.

In Adapter Deployment
The Nane attribute of the <Connect or Conponent > element must be the adapter

logical name. Thisisthekey application integration usesto associate application views
to a deployed resource adapter, as shown for the sample adapter in Listing 2-1.

Listing 2-1 Name Attribute of the Connector Component Element

<Connect or Conponent
Name="BEA W.S_SAMPLE_ADK"
Tar get s="nyserver"
URl =" BEA W.S_SAMPLE_ADK.rar"/>

Note: The adapter logical nameisused asthe name of the. r ar file asaconvention,
but is not required in the URI attribute.

When an application view is deployed, it has an associated J2EE Connector
Architecture CCI connection factory deployment. For example, if auser deploysthe
abc. xyz application view, WebL ogic Integration deploys a new

Connect i onFact ory and binds it to the JINDI location

com bea. w ai . connecti onFactori es. abc. xyz.

connect i onFact or yl nst ance. For efficiency sake, the new connection factory
deployment usesthe <r a- I i nk-r ef > setting in the webl ogi c-ra. xn deployment
descriptor.

The<ra-1ink-ref>element allows for the logical association of multiple deployed
connection factories with a single deployed adapter. The specification of the optional
<r a- | i nk-r ef > element with a value identifying a separately deployed connection
factory will result in this newly deployed connection factory sharing the adapter which
had been deployed with the referenced connection factory. In addition, any values
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As an Organizing Principle

2-8

defined in the referred connection factory’ sdeployment will beinherited by thisnewly
deployed connection factory unless specified. The adapter logical nameis used asthe
valuefor the<ra- | i nk-ref > element.

Table 2-1 lists the areas that use the adapter logical name as an organizing principle.

Table 2-1 Areasthat Usethe Adapter Logical Name as an Organizing Principle

Area

How the Adapter Logical Nameis Used

Logging

Developing Adapters

The adapter logical name is used as the base log category name for
al log messages that are unique to the adapter. Consequently, the
adapter logical name is passed as the value for the following
parameters:

m  RootLogContextin W.I _HOVE/ adapt er s/
ADAPTER/ sr c/ event r out er / WEB- | NF/ web. xml

m  RootLogContextin W.I _HOVE/ adapt er s/ ADAPTER/
src/rar/ META- I NF/ra. xm

m  RootLogContextin W.I _HOVE/ adapt er s/ ADAPTER/
src/ rar/ META- | NF/ webl ogi c-ra. xm

m  RootLogContext in W.I _HOVE/ adapt er s/ ADAPTER/
src/ war / VEEB- | NF/ web. xni

Where ADAPTER s the name of you adapter; for example:

WLI _HOVE/ adapt er s/ dbns/sr ¢/ war / WEB- | NF/
web. xm

In addition, the adapter logical nameis used asthe base for the name
of the Log4J configuration file for the adapter; . xm isappended to
the name. For example, the Log4J configuration file for the sample
adapter isBEA W.S_SAMPLE_ADK. xni .



Enterprise Archive (.ear) Files

Table 2-1 Areasthat Usethe Adapter Logical Name as an Organizing Principle

Area How the Adapter Logical Nameis Used

Localization The adapter |ogical name is used as the base name for message
bundlesfor an adapter. For example, the default message bundlefor
the sample adapter isBEA_ W.S_SAMPLE_ADK. properti es.
Consequently, the adapter logical nameis passed asthevauefor the
following parameters:

m  MessageBundleBasein WLI _HOVE/ adapt er s/
ADAPTER/ src/ event r out er / VEB- | NF/ web. xm

m  MessageBundleBasein W.I _HOVE/ adapt er s/
ADAPTER/ src/rar/ META- | NF/ ra. xm

m  MessageBundleBasein W.I _HOVE/ adapt er s/
ADAPTER/ src/ rar/ META- | NF/ webl ogi c-
ra. xm

m  MessageBundleBasein W.I _HOVE/ adapt er s/
ADAPTER/ sr ¢/ war / VEEB- | NF/ web. xm

Where ADAPTER s the name of you adapter; for example:

WLl _HOWVE/ adapt er s/ dbns/ src/ war / V\EB- | NF/
web. xm

As the Return Value for getAdapterLogicalName()

Lastly, the adapter logical name is used as the return value to the abstract method
get Adapt er Logi cal Name() onthecom bea. adapt er . web.

Abst r act Desi gnTi meRequest Handl er . Thisreturn valueis used during the
deployment of application views as the value for the Root LogCont ext for a
connection factory.

Enterprise Archive (.ear) Files

The ADK usesEnterprise Archivefiles—. ear files—for deploying adapters. A single
. ear filecontainsthe. war and. r ar filesand the Event Router Web application files
necessary to deploy an adapter. An example of an .ear fileisshown in Listing 2-2.
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Listing 2-2 . ear File Structure

adapt er. ear
appl i cation. xm
sharedJar. j ar
adapter.jar
adapter.rar

META- | NF
ra.xm
webl ogi c-ra. xm
MANI FEST. MF
desi gnti ne. war
EB- | NF
web. xm
META- | NF
MANI FEST. MF
event rout er. war
\EB- | NF
web. xml
META- | NF
MANI FEST. MF

The. ear filefor the sample adapter is shown in Listing 2-3.

Listing 2-3 Sample Adapter . ear File

sanpl e. ear
appl i cation. xm
adk.jar (shared .jar between .war and .rar)
bea.jar (shared .jar between .war and .rar)

BEA W.S SAMPLE ADK.jar (shared .jar between .war and .rar)

BEA W.S SAMPLE ADK.war (Wb application with
META- | NF/ MANI FEST. M- entry C ass- Pat h:
BEA W.S SAMPLE _ADK.jar adk.jar bea.jar |log4j.jar
logtool kit.jar xcci.jar xmtoolkit.jar)

BEA W.S SAMPLE ADK.rar (Resource Adapter
wi th META-1 NF/ MANI FEST. M- entry O ass- Pat h:
BEA W.S SAMPLE _ADK.jar adk.jar bea.jar |log4j.jar
logtool kit.jar xcci.jar xmtoolkit.jar)
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| og4j .jar (shared .jar between .war and .rar)
| ogtoolkit.jar (shared .jar between .war and .rar)
xcci.jar (shared .jar between .war and .rar)
xmtoolkit.jar (shared .jar between .war and .rar)

Noticethat neither the. r ar nor war filesincludeany shared. j ar filesinsideof them;
rather, they both refer to the shared . j ar files off the root of the . ear.

For moreinformation on using . ear filesto deploy adapters, see Chapter 9,
“Deploying Adapters.”
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CHAPTER

3 Tools

The ADK provides arobust set of tools to assist you in developing adapters and the
design-time GUI.

This section includes information on the following subjects:
m  Sample Adapter

m  The GenerateAdapterTemplate Utility

m  ADK Javadoc

m  Ant-Based Build Process

m XML Tools

Sample Adapter

The ADK contains a sample adapter that provides non-EIS specific code examplesto
help you start building an adapter. Do not confuse this sample adapter with the e-mail
and DBM S adapters also included with WebL ogic I ntegration; these adapters are
documented in Appendix E, “The DBMS Adapter,” and Appendix F, “The E-mail
Adapter.” You can find them in W.I _HOVE/ adapt er s/ dbns and

WLl _HOWE/ adapters/enmail .
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Why Use the Sample Adapter?

The purpose of the sample adapter isto free you from much of the coding necessary to
build an adapter. It provides concreteimplementations of key abstract classesthat only
require customization for your specific EIS. In addition, the ADK provides the
GenerateAdapterTemplate utility with which you can quickly clonethe sample adapter
development tree for use by the adapter you are developing. See “The
GenerateAdapterTemplate Utility” on page 3-3.

What's In the Sample Adapter

3-2

Specifically the sample adapter contains:

sanpl e.

sanpl e.

sanpl e.

sanpl e.

sanpl e.
sanpl e.
sanpl e.

sanpl e.

sanpl e.

cci . Connecti onl npl

A concrete implementation of the Connect i on interface that represents an
application-level handle used by aclient to access the underlying physical
connection.

cci.Interactionl npl
A class that demonstrates how to implement a design pattern using the
Desi gnTi mel nt er act i onSpecl npl class.

cci.lnteracti onSpecl npl
An interface that provides a base implementation for you to extend by using
getter and setter methods for the standard interaction properties

client. ApplicationViewdient
A class that demonstrates how to invoke a service and listen for an event on
an application view.

eis.ElS

ei s. El SEvent

ei s. El SLi st ener

These are classes that represent for demonstration purposes, asimple EIS.

event . Event Gener at or
A concrete extension to Abst r act Pul | Event Gener at or that shows how to
extend the ADK base class to construct an event generator.

event. O fl i neEvent Gener at or Test Case
A classyou can useto test the inner workings of your event generator outside
of Weblogic Server.
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sanpl e. spi . ManagedConnect i onFact or yl npl
A concrete extension to Abst r act ManagedConnect i onFact or y that you
can customize for a specific EIS.

sanpl e. spi . ManagedConnect i onl npl
A concrete extension to Abst r act ManagedConnect i on that you can
customize this class for a specific EIS.

sanpl e. spi . Connect i onMet aDat al npl
A concrete extension to Abst r act Connect i onMet aDat a that you can
customize for a specific EIS.

sanpl e. spi . NonManagedScenari oTest Case
A classyou can test your SPI and CCI classesin a hon-managed scenario.

sanpl e. web. Desi gnTi neRequest Handl er
A concreteextensionto Abst r act Desi gnTi meRequest Handl er that shows
how to add an event or service at design time.

Note: For moredetailson the classes extended by thosein the sample adapter, please
refer to the ADK Javadocs.

The GenerateAdapterTemplate Utility

To facilitate using the sample adapter, the ADK provides GenerateAdapterTemplate,
acommand-line utility you can use to clone the sample adapter development tree and
create a new adapter development tree. See Chapter 4, “ Creating a Custom
Development Environment,” for complete instructions on using this tool.

ADK Javadoc

ADK classes, interfaces, methods, and constructors are defined in the devel opment
kit's Javadocs. Javadocs are included with the WebL ogic Integration installation and
arestored inW.I _HOVE/ adapt er s/ ADAPTER/ docs/ api , where ADAPTERiSsthe name
of the adapter, such as Sample, DBMS, or e-mail; for example,

W.l _HOWVE/ adapt er s/ dbns/ docs/ api .
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Ant-Based Build Process

The ADK employsabuild process based upon Ant, a100% pure Java-based build tool .
For the ADK, Ant does the following:

m CreatesaJavaarchive (. j ar) filefor the adapter.
m Createsa. war filefor an adapter’s Web application.
m Createsa. rar filefor aJJ2EE-compliant adapter.

m Encapsulate the above listed componentsinto a. ear file for deployment.

Why Use Ant?

Traditionally, build tools are inherently shell-based. They evaluate a set of
dependenci es and then execute commands, not unlike those you wouldissue on ashell.
Whileit is simple to extend these tools by using or writing any program for your
operating system, you are also limited to that OS, or at least that OStype (for example,
Unix).

Ant is preferable to shell-based make tools for the following reasons:

m [nstead of amodel whereit is extended with shell-based commands, it is
extended using Java classes.

m Instead of writing shell commands, the configuration files are XML -based,
calling out atarget tree where various tasks get executed. Each task isrun by an
object that implements a particular task interface. While this removes some of
the expressive power inherent in being able to construct a shell command, it
gives your application the ability to be cross-platform.

m |f you want to execute a shell command, Ant has an execute rule that allows
different commands to be executed based on the OS upon which it executing.

For completeinstruction on setting up Ant, see* Step 2¢: Setting Up the Build Process”
on page 6-10.
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XML Tools

The ADK shipswith two XML development tools, which are considered part of the
metadata support layer for the design-time framework. These tools, which comprise
the XML Toolkit, are:

m XML SchemaAPI—Characterized by the Schema Object Model (SOM), this API
is used to programmatically build XML schemas. The SOM is a set of toolsthat
extracts many of the common details, such as syntactical complexities of XML
schema operations so that you can focus on its more fundamental aspects.

m XML Document API— Characterized by | Docunent , thisAPI provides the
x-path interface to a document object model (DOM) document.

For instructions on using these tools, refer to Appendix B, “XML Toolkit.”

Also, your installation of WebL ogic Integration includes Javadoc on both of these
APls.

m For SOM, go to W.I _HOVE/ docs/ api docs/ coml bea/ schema

m  For IDocument, go to W.I _HOME/ docs/ api docs/ conl bea/ docunent
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CHAPTER

4 Creating a Custom

Development
Environment

Warning: We strongly recommend that you do not directly alter the sample adapter
included with the ADK. Instead, use the GenerateAdapterTempl ate utility
described in this chapter. Modifying the sample adapter by any other
means might result in unexpected and unsupported behavior.

To facilitate using the sample adapter (see “ Sample Adapter” on page 3-1), the ADK
provides GenerateAdapterTemplate, acommand-line utility you can use to clone the
sample adapter development tree and create a new adapter development tree.

This section provides information on the following subjects:
m  Adapter Setup Worksheet

m  Using GenerateAdapterTemplate

Adapter Setup Worksheet

The adapter setup worksheet is a questionnaire that will help you identify and collect
critical information about the adapter you are developing. Y ou can find this
questionnaire in Appendix D, “Adapter Setup Worksheet.”
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Thisworksheet is a set of 20 questions that will help you identify critical adapter
information, such as EI Stype, vendor, and version, locale and national |anguage of the
deployment, the adapter logical name, and whether or not the adapter supports
services. When you run GenerateAdapterTemplate, you will be prompted to enter this
information. When the information is processed, a custom development tree for your
adapter will be created.

Using GenerateAdapterTemplate

This section describes how to use GenerateAdapter Template. Y ou will need to
perform the following steps:

m  Step 1. Execute GenerateAdapterTemplate
m  Step 2. Rebuild the Tree
m  Step 3. Deploy the Adapter to WebL ogic Integration

Step 1. Execute GenerateAdapterTemplate

4-2

To usethistool, do the following:

1. Open acommand-line from the W.I _HOVE/ adapt er s/ uti | s directory and
execute one the following commands:

e For Windows NT: Gener at eAdapt er Tenpl at e. cnd

e For Unix: Gener at eAdapt er Tenpl at e. sh

The system responds:

WLI _HOMVE/ adapt er s/ uti | s>gener at eadapt ert enpl ate

L R R R R R R kR R R R R R R kO

Wl cone! This program hel ps you generate a new adapter
devel oprment tree by cloning the ADK s sanpl e adapter devel opnent
tree.

Do you wi sh to continue? (yes or no); default="yes’:
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. Select yes by pressing Enter.
The system responds:

Pl ease choose a nane for the root directory of your adapter
devel oprment tree:

Enter a unique, easy-to-remember directory name (for example di r _nanme) and
press Enter.

The system responds:
created directory W.I _HOVE/ adapt ers/ dir_name
(where di r _nane isthe new directory name.)

Note: If you entered a directory name that already exists, the system will
respond:

W.l _HOWE/ adapt ers/dir_nanme al ready exists, please choose
a new directory that does not already exist!

Pl ease choose a nane for the root directory of your adapter
devel oprment tree:

Enter the EIS type for your adapter:

Enter an identifier for the EI'S type to which your adapter will be connecting.
Press Enter.

The system responds.
Enter a short description for your adapter:

Enter a short, meaningful description of the adapter you are about to develop and
press Enter.

The system responds.

Enter the mmjor version nunber for your adapter; default=1":

Either press Enter to accept the default or enter the appropriate version number
and then press Enter.

The system responds.

Enter the mnor version nunber for your adapter; default="0":

Either press Enter to accept the default or type the appropriate minor version
number and then press Enter.

The system responds.
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4-4

Enter the vendor nane for your adapter:

Enter the vendor’s name and press Enter.

The system responds:

Enter an adapter |ogical nane; default= default_nane’:

Either press Enter to accept the default or type the adapter logical name you want

to use. Press Enter. The default adapter logical name (* def aul t _name’ ) is based

upon the WebL ogic Integration recommended format of vendor
nanme_El S-t ype_ver si on- nunber.

The system responds:

Enter the Java package base nane for your adapter (e.g. sanple
adapter’s is sanple): Java package base nanme

10. Enter the Java package base name in package format and press Enter. Package

format is dot-separated and begins with your URL extension (. com . or g, . edu,
and so on), followed by the company name, then by additional adapter identifiers;
for example, com your _co. adapter. El S.

The system responds:

The following information will be used to generate your new
adapt er devel oprment environnent:

ElIS Type = 'SAP R/ 3’

Description = 'description’

Maj or Version = '1’

M nor Version ='0’

Vendor = ’'vendor _nane’

Adapter Logical Name = 'adapter_ Il ogical nane’
Java Package Base = 'comj ava. package. base’

Are you satisfied with these values? (enter yes or no or q to
quit);
default="yes’:

11. To confirm the information, press Enter.

The system responds with the appropriate build information.

Note: If you enter no, you will be routed back to Step 4. If you enter g (quit), the

application will terminate.
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Step 2. Rebuild the Tree

After completing the clone process, change to the new directory and use Ant, the
ADK’s build tool to rebuild the entire tree. For more information on Ant, see
“Ant-Based Build Process’ on page 3-4.

To rebuild the tree by using Ant, do the following:

1. Edit ant Env. cnd (Windows) or ant Env. sh (Unix) in
WLl _HOVE/ adapt er s/ ADAPTER/ uti | s.

2. Set thefollowing variablesto valid paths:

e BEA HOME - Thetop-level directory for your BEA products; for example,
c:/ bea.

e W.I _HOME - Thelocation of your WebL ogic Integration directory.
e JAVA HOVE - Thelocation of your Java Development Kit.
e W._HOVE - Thelocation of your WebL ogic Server directory.

e ANT_HOME - The location of your Ant home, typically
WLl _HOVE/ adapters/utils.

Notes: Theinstaller will perform thisstep for you; however, you should be aware that
these settings control the Ant process.

On Unix, the Ant filein W.I _HOVE/ adapt er s/ uti | s needsto have an
execute permission set. To add the execute permission, type
chrmod u+x ant. sh.

3. Execute ant Env from the command-line to set the necessary environment
variables for your shell.

4, Executeant rel ease fromtheW.| HOVE/ adapt er s/ ADAPTER/ util s
directory to build the adapter (where ADAPTER is the name of the new adapter
development root).

Executing ant r el ease will generate the Javadoc for the adapter. You can view
the Javadoc by going to:

WLl _HOVE/ adapt er s/ ADAPTER/ docs/

Thisfile provides environment specific instructions for deploying your adapter
in WebL ogic Integration. Specificaly, it providesconfi g. xm entries and the
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replacements for the path already made. In addition, the file provides mapping
information. You can copy the contents of over vi ew. ht M directly into

confi g. xnl , which will facilitate adapter deployment, as described in “ Step 3.
Deploy the Adapter to WebL ogic Integration” on page 4-6.

Step 3. Deploy the Adapter to WebLogic Integration

After rebuilding the new adapter, deploy it into WebL ogic Integration. Y ou can deploy
an adapter either manually or from the WebL ogic Server Console. See Chapter 9,
“Deploying Adapters,” for complete information.

4-6 Developing Adapters



CHAPTER

S

Using the Logging
Toolkit

Logging is an essential feature of an adapter component. Most adapters are used to
integrate different applications and do not interact with end users while processing
data. Unlike the behavior of afront-end component, when an adapter encounters an
error or warning condition, it cannot stop processing and wait for an end-user to
respond.

With the ADK, you can log adapter activity by implementing alogging framework.
This framework gives you the ability to log internationalized and localized messages
to multipleoutput destinations. It providesarange of configuration parametersyou can
use to tailor message category, priority, format, and destination.

This section contains information on the following subjects:
m Logging Toolkit

m | ogging Configuration File

m | ogging Concepts

m How to Set Up Logging

m | ogging Framework Classes

m |nternationalization and Localization of Log Messages

m  Saving Contextual Information in a Multi-Threaded Component
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Logging Toolkit

The ADK s logging toolkit allows you to log internationalized messages to multiple
output destinations. Thelogging toolkit leverages the work of the open source project
Apache Log4j. This product includes software devel oped by the Apache Software
Foundation (http://www.apache.org/).

Thelogging toolkit is aframework that wraps the necessary Logd4j classes to provide
added functionality for 2EE-compliant adapters. It is provided in the

| ogt ool ki t.jar fileunder: W.I _HOVE/ | i b. This. j ar file dependson DOM,
XERCES, and Log4j. The XERCES dependency is satisfied by webl ogi c. j ar and
xm x. j ar provided in the WebL ogic Server distribution. The WebL ogic Integration
distribution includes the required version of Log4j, | og4j . j ar,in W.I _HOVE/ | i b.

The Log4j packageis distributed under the Apache public license, afull-fledged open
source license certified by the open source initiative. The latest Log4j version,
including full-source code, class files and documentation can be found at the Apache
Log4j Web site (http://www.apache.org/).

Logging Configuration File

5-2

Throughout this section, you will seereferencesto and code snippets from thelogging
configuration file. Thisfileisan . xni filethat isidentified by the adapter logical
name; for example, BEA W.S_DBMS_ADK. xmi . It contains the base information for the
four logging concepts discussed in “Logging Concepts’ on page 5-3 and can be
modified for your specific adapter.

The ADK providesabasic logging configuration file, BEA W.S_SAMPLE_ADK. xm , in
W.I _HOVE/ adapt er s/ sanpl e/ src. To modify thisfile for your adapter, run
GenerateAdapterTemplate. This utility will customize the sample version of the
logging configuration filewith information pertinent to your new adapter and placethe
customized version in the new adapter’ s development environment. For more
information on GenerateAdapterTemplate, see Chapter 4, “ Creating a Custom
Development Environment.”
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Logging Concepts

Prior to using thelogging toolkit provided with the ADK, you should understand afew
key concepts of the logging framework. Logging has four main components:

m  Message Categories
m  Message Priority
m  Message Appenders
m  Message Layout

These components work together to enable you to |og messages according to message
type and priority, and to control at run time how these messages are formatted and
where they are reported.

Message Categories

Categories identify log messages according to criteria you defined and are a central
concept of the logging framework. In the ADK, a category isidentified by its name,
such asBEA W.S_SAMPLE_ADK. Desi gnTi me.

Categoriesare hierarchically defined. That is, any category can inherit propertiesfrom
parent categories. The hierarchy is defined thusly:

m A category is an ancestor of another category if its name followed by adot isa
prefix of the descendant category name.

m A category is aparent of achild category if there are no ancestors between itself
and the descendant category.

For example, BEA W.S_SAMPLE_ADK. Desi gnTi ne is a descendant of
BEA W.S_SAMPLE_ADK, which is a descendant of the root category. For example:

ROOT CATEGORY

I
| - >BEA W.S_SAMPLE_ADK

I
| - >BEA W.A_SAMPLE. ADK. Desi gnTi me
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The root category resides at the top of the category hierarchy; it always exists and it
cannot be retrieved by name.

When you create categories, you should name them according to componentsin their
adapter. For example, if an adapter has a design-time user interface component, the
adapter could have a category, BEA W.S_SAMPLE_ADK. Desi gnTi ne.

Message Priority

54

Every message has a priority that indicates its importance. Message priority is
determined by the method on the ILogger interface used to log the message. In other
words, calling the debug method on an ILogger instance generates a debug message.

The logging toolkit supports five possible priorities for a given message, as described
in Table 5-1:

Table5-1 Logging Toolkit Priorities

Priority Description

AUDI T Indicates an extremely important log message that relates to the business
processing performed by an adapter. M essages with this priority will always
be written to the log output.

ERROR Indicates an error in the adapter. Error messages are
internationalized/localized for the user.

WARN Indicates a situation that is not an error, but could cause problemsin the
adapter. A warning message that is internationalized/localized for the user.

I NFO Indicates an informational message that is internationalized/localized for the
user.
DEBUG Indicates a debug message, which are used to determine how the internals of a

component are working and are typically not internationalized.

The BEA_W.S_SAMPLE_ADK category has priority WARN because of the following child
element:

<priority value="WARN cl ass="com bea. | oggi ng. LogPriority’/>

The class for the priority must be com bea. | oggi ng. LogPriority.
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Assigning a Priority to a Category

Y ou can assign apriority to a category. If agiven category is not assigned a priority,
it inherits one from its closest ancestor with an assigned priority; that is, the inherited
priority for agiven category is equal to the first non-null priority in the category
hierarchy, starting at the given category and proceeding upwards in the hierarchy
towards the root category.

A log message will be output to the log destination if its priority ishigher than or equal
to the priority of its category. Otherwise, the message will not be written to the log
destinations. A category without an assigned priority will inherit one from the
hierarchy. To ensure that all categories can eventually inherit a priority, the root
category always has an assigned priority. A log statement of priority p in a category
with inherited priority q, is enabled if p >= q. This rule assumes that priorities are
ordered as follows: DEBUG < | NFO< WARN < ERROR < AUDI T.

Message Appenders

The logging framework allows an adapter to log to multiple destinations by using an
interface called an appender. Logdj provides appendersfor:

m Theconsole

m Files

m  Remote socket servers

m  NT Event Loggers

m Remote Unix Syslog daemons

In addition, the ADK log toolkit provides an appender that you can specify to output
the log message to your WebL ogic Server log.

A category may refer to multiple appenders. Each enabled logging request for agiven
category will be forwarded to al the appendersin that category, as well as the
appenders higher in the hierarchy. In other words, appenders are inherited additively
from the category hierarchy. For example, if a console appender is added to the root
category, then all enabled logging requests will at least print on the console. If in
addition afile appender is added to category “C,” then enabled logging requestsfor C
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and C's children will print to afile and on the console. It is possible to override this
default behavior so that appender accumulation is no longer additive by setting the
additivity flag to false.

Note: If you have also added the consol e appender to directly to C, you will get two
messages—one from C and one from the root—on the console. Thisisbecause
the root category always logs to the console.

Listing 5-1 shows an appender for the WebL ogic Server log:

Listing5-1 Sample Code Showing an Appender for the WebL ogic Server Log

<l -

A Wbl ogi cAppender sends | og output to the Weblogic log. If
runni ng outsi de of

WebLogi ¢, the appender wites nessages to System out
-->

<appender name="WeblLogi cAppender"
cl ass="com bea. | oggi ng. Wbl ogi cAppender"/ >

</ appender >

Message Layout

5-6

By using Log4j, you can also customize the format of alog message. Thisis
accomplished by associating a layout with an appender. The layout is responsible for
formatting alog message while an appender directs the formatted message to its
destination. Thelog toolkit typically usesthe PatternL ayout to format itslog messages.
The PatternLayout, part of the standard Log4j distribution, lets you specify the output
format according to conversion patterns similar to the C language pri nt f function.

For exampl e, the PatternL ayout with the conversion pattern % 5p%{ DATE} %{4} %
- 9t will output a message like:

AUDI T 21 May 2001 11:00:57,109 BEA W.S SAMPLE ADK - admi n opened
connection to EIS
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In the pattern,

m % 5p displaysthe priority of the message; in the example shown above, thisis
AUDI T

m 9{ DATE} displaysthe date of the message; in the example shown above, thisis
21 May 2001 11:00:57, 109

m 9%{ 4} displaysthe category for the log message; in the example shown above,
thisisBEA W.S_SAMPLE_ADK

The text after the “-” isthe message of the statement.

Putting the Components Together

Listing 5-2 declares a new category for the sample adapter, setsits priority, and
declares an appender to output log messagesto afile:

Listing 5-2 Sample XML Codefor Declaring a New L og Category

<I-

| MPORTANT! I'l ROOT Cat egory for the adapter; naking this unique
prevents other adapters fromlogging to your category

>

<cat egory name=" BEA W.S SAMPLE _ADK' cl ass='com bea. | oggi ng.
LogCat egory’ >

<l -
Default Priority Level; may be changed at runtine
DEBUG neans | og all nmessages fromthe adapter’s code base
I NFO means | og informationals, warnings, errors, and audits
WARN nmeans | og warnings, errors, and audits
ERROR neans |log errors and audits
AUDI T neans |og audits only
-->

<priority value=" WARN cl ass=" com bea. | oggi ng. LogPriority’/>
<appender -ref ref="WebLogi cAppender’ />

</ cat egory>
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Note: You must specify the class ascom bea. | oggi ng. LogCat egor y.

How to Set Up Logging

Note: The following procedure assumes that you have cloned a development
environment by running the GenerateAdapterTemplate utility. For more
information on this utility, see Chapter 4, “ Creating a Custom Devel opment
Environment.”

Setting up the logging framework for your adapter is a four-step process.

1. ldentify all of the basic components used in the adapter. For example, if your
adapter has an EventGenerator, you might want to have an EventGenerator
component; if it supports a design-time GUI, you will need a design-time
component.

2. Open the base log configuration file from the cloned adapter. Thisfileisfound in
WLl _HOVE/ adapt er s/ ADAPTER/ src/ and will have the extension . xni . For
example, the DBMS adapter configuration fileisin
WLl _HOVE/ adapt er s/ dbns/ src. It'scalled BEA WS _DBMS_ADK. xmi .

3. Inthebaselog configuration file, add the category elements for all adapter
components you identified. For each category element, establish a priority.
Listing 5-3 shows how a category for an EventGenerator with a priority of
DEBUG is added.

Listing5-3 Sample Code Adding an EventGenerator Log Category with a
Priority of DEBUG

<cat egory nanme=" BEA W.S DBMS_ADK. Event Gener at or’
cl ass=" com bea. | oggi ng. LogCat egory’ >
<priority val ue=" DEBUG
cl ass=" com bea. | oggi ng. LogPriority’' />
</ cat egory>
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4. Determine the appender and add it to the configuration file. If necessary, add
message formatting information. Listing 5-4 shows how a basic file appender is
added within the <appender > element. Instructions within the <I ayout >
element identify the message format pattern.

Note: Inthisversion of WebL ogic Integration, al sample adapters use the
WebLogi cAppender by default.

Listing5-4 Sample Code Adding a File Appender and L ayout Pattern

<l-- A basic file appender -->

<appender nane=' Fil eAppender’
cl ass=" org. apache. Log4j . Fi | eAppender’ >

<l-- Send output to a file -->

<param nanme='Fil e’ val ue=’ BEA W.S DBM5 ADK. | og’ / >
<l-- Truncate existing -->

<param nane="Append" val ue="true"/>

<l-- Use a basic LOAJ pattern |layout -->

<l ayout class="org.apache. Log4j . PatternLayout’ >
<par am nane=' Conver si onPattern’ val ue=" % 5p %d{ DATE} %{ 4}
W - %’ />
</ | ayout >

</ appender >

At this point, you should review these other configuration files to confirm their
settings:

m W/ _HOVE/ adapt er s/ ADAPTER/ src/ event rout er/ web-i nf/web. xm ; The
AbstractEventGenerator uses the logging information entered in the base
configuration file to configure the log framework at initialization time.

m W.| _HOVE/ adapt er s/ ADAPTER/ src/ rar/ META-I NF/ ra. xm and
webl ogi c-ra. xm ; The Abst r act ManagedConnect i onFact or y usesthe
logging information entered in the base configuration file to configure the log
framework at initialization time.

m W.I _HOVE/ adapt er s/ ADAPTER/ src/ war/ web-i nf/web. xm ; The
Request Handl er (the parent of Abst r act Desi gnTi meRequest Handl er ) uses
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the logging information entered in the base configuration file to configure the
log framework at initialization time.

In the preceding paths, ADAPTER is the name of your adapter; for example, for the
DBM S sample adapter, the path would be:

WLl _HOVE/ adapt er s/ dbms/ src/rar/ META- | NF/ ra. xm

Logging Framework Classes

In addition to understanding the basi c concepts of thelogging framework, you will also
need to understand three main classes provided in the log toolkit:

® com bea. | oggi ng. | Logger
® com bea. | oggi ng. LogCont ext

® com bea. | oggi ng. LogManager

com.bea.logging.ILogger

5-10

Thisisthe maininterfaceto thelogging framework. It provides numerous convenience
methods for logging messages.

In“How to Set Up Logging” on page 5-8, you saw how you can configure logging in
the base log configuration file. Y ou can aso configure logging programmatically by
implementing the logging methods listed below:

m | ogger.setPriority(“DEBUG); changesthe minimum priority of messages
printed from the current ILogger.

m | ogger.addRunti meDestination (witer); addsan additiona appender
used when the container passesitsPri nt Wi t er to the adapter.

m | ogger.warn(“Some nessage”, true); logsamessage with the priority
level WARN, without using the Resour ceBundl e. The boolean indicates that the
string is a message, not akey.
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m | ogger. war n(“someKey”); logsamessage with the priority level WARN, by
looking it up with “ someKey” inthe Resour ceBundl e.

m | ogger.info(“someKey”, anQbj Array); logsamessage with the priority
level | NFOby looking up atemplate with someKey in the Resour ceBundl e and
filling in the blanks with the elements of anbj Ar r ay.

m | ogger.error(exception); logsamessage with the priority level ERROR, by
passing an exception (Throwable) to this method. It will call get Message() ,
and include a stack trace. All logging methods that take a Throwable as an
argument log a stack trace.

com.bea.logging.LogContext

This class encapsul ates information needed to identify an ILogger instance in the
logging framework. Currently, a LogContext encapsulates alog category name and a
locale, such asen_Us. This classis the primary key for uniquely identifying an

I Logger instancein the log manager.

com.bea.logging.LogManager

This class provides a method to allow you to configure the logging framework and
provides accessto | Logger instances.

To properly configure the log toolkit for your adapter, the ADK implements the
LogManager 'sconf i gur e() method with the arguments shown in Listing 5-5:

Listing5-5 Sample Codefor Configuring the L og Toolkit

public static LogContext
configure(String strLogConfigFile,
String strRoot LogCont ext,
String strMessageBundl eBase,
Local e | ocal e,
Cl assLoader cl assLoader)
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Table 5-2 describes the arguments passed by confi gure():

Table5-2 configure() Arguments

Argument

Description

strLogConfigFile

Thisfile contains the log configuration information for
your adapter. Thefile should exist on the classpath. We
recommend that you includethisfileinto your adapter’s
main. j ar filesothat it can beincluded in the . war
and . r ar filesfor your adapter. Thisfile should
conformtothe Log4j . dt d. TheLog4j . dt d fileis
provided inthe Log4j . j ar inthe WebLogic
Integration distribution.

st r Root LogCont ext

Thisisthe name of thelogical root of the category
hierarchy for your adapter. For the sample adapter, this
valueisBEA W.S_SAMPLE_ADK.

st r MessageBund| eBase

Thisisthe base name for the message bundles for your
adapter. Itisrequired by the ADK that you use message
bundles. For the sample adapter, thisvalueis

BEA W.S_SAMPLE_ADK.

| ocal e

Thisidentifies the locale (language and nation). The
logging toolkit organizes categories into different
hierarchies based on locale. For example, if your
adapter supportstwo localesen_US and f r _CA, the
log toolkit will maintain two category hierarchies, one
foren_US and onefor fr _CA.

cl assLoader

Thisisthed assLoader the LogManager should
useto load resources, suchasResour ceBund| es and
log configuration files.

Once the configuration is complete, you can retrieve | Logger instances for your
adapter by supplying aLogCont ext object:

Listing5-6 Sample Codefor Supplying a L ogContext Object

LogCont ext | ogContext =
java.util.Local e. US);
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| Logger | ogger = LogManager. get Logger (|1 ogCont ext);
| ogger . debug("!’'m | oggi ng now ");

The ADK hides most of the log configuration and setup for you. The

com bea. adapt er . spi . Abst r act ManagedConnect i onFact or y class configures

thelog toolkit for service adapters and the Abst r act Event Gener at or configuresthe
log toolkit for event adapters. In addition, all of the Client Connector Interface (CCl)
and Service Provider Interface (SPI) base classes provided in the ADK provide access
toan| Logger and its associated LogCont ext .

For other layersin the adapter to access the correct | Logger object, there are two
approaches you can take.

Note: “Other layers’ refersto layersin an adapter that support the CCI/SPI layer,
such as a socket layer for establishing communication to the EIS.

m  Approach 1: The CCI/SPI layers can passthe LogCont ext object into the lower
layers. Thisworks but also adds overhead.

m  Approach 2: The CCI layer can establish the LogCont ext for the current
running thread at the earliest possible place in the code. The ADK's
com bea. adapt er . cci . Connect i onFact oryl npl class setsthe LogCont ext
for the current running thread in the get Connect i on() methods. The
get Connect i on() methods are thefirst point of contact a client program has
with your adapter. Consequently, lower layersin an adapter can safely access the
LogCont ext for the current running thread by using the codein:

Listing5-7 Code Accessing LogCont ext for the Current Thread

public static LogContext getLogContext(Thread t)
throws |11l egal StateException, I|IIegal Argunent Exception

Additionally, we supply a convenience method on the LogManager :
public static |Logger getLogger() throws |11l egal StateException

This method providesan | Logger for the current running thread. There isone
caveat to using this approach: lower layers should not store the LogCont ext or
| Logger as members. Rather, they should dynamically retrieve them from the
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LogManager. An lllegal StateException is thrown if this method is called before
aLogContext is set for the current running thread.

Internationalization and Localization of Log
Messages

Internationalization (118N) and localization (L 10N) are central concepts to the ADK
logging framework. All logging convenience methods on the | Logger interface,
except the debug methods, allow 118N. The implementation follows the Java

I nternationalization standards, using Resour ceBundl e objectsto storelocal e-specific
messages or templates. Sun MicroSystems provides agood onlinetutorial on using the
118N and L10N standards of the Java language.

Saving Contextual Information in a
Multi-Threaded Component

5-14

Most real-world systems have to deal with multiple clients simultaneously. In atypical
multi-threaded implementation of such asystem, different threadswill handledifferent
clients. Logging is especially well suited to trace and debug complex distributed
applications. A common approach to differentiate the logging output of oneclient from
another isto instantiate anew separate category for each client. This promotes the
proliferation of categories and increases the management overhead of logging.

A lighter techniqueisto uniquely stamp each log request initiated from the same client
interaction. Neil Harrison described this method in “Patterns for Logging Diagnostic
Messages’ in Pattern Languages of Program Design 3, edited by R. Martin, D. Riehle,
and F. Buschmann (CITY: Addison-Wesley, 1997).
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To uniquely stamp each request, the user pushes contextual information into the
Nested Diagnostic Context (NDC). The log toolkit provides a separate interface for
accessing NDC methods. The interface is retrieved from the ILogger by using the
method get NDCI nt er f ace() .

NDC printing isturned on in the XML configuration file (with the symbol %x). Every
time alog request ismade, the appropriate logging framework component includesthe
entire NDC stack for the current thread in the log output. The user will not need to
intervene in this process. In fact, the user isresponsible only for placing the correct
information in the NDC by using the push and pop methods at a few well-defined
pointsin the code.

Listing 5-8 Sample Code

public void sormeAdapterMet hod(String adient) {
| Logger | ogger = getlLogger();

| Nest edDi agnosti cContext ndc = | ogger.get NDCl nterface();

/1 1'"m keeping track of this client nane for all |og nessages
ndc. push("User name=" + aCient);

/1 nmethod body ...

ndc. pop();

}

A good placeto usethe NDC isin your adapter’s CCl | nt er act i on object.
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CHAPTER

O Developing a Service
Adapter

Service adapters receive an XML request document from a client and invoke the
associated function in the underlying EIS. They are consumers of messages and may
or may not provide aresponse. Service adapters perform the following four functions:

They receive service requests from an external client.

They transform the XML request document into the EIS specific format. The
reguest document conforms to the request XML schema for the service. The
request XML schemais based on metadatain the EIS.

They invoke the underlying function in the EIS and wait for its response.

They transform the response from the EIS specific data format to an XML
document that conforms to the response XML schemafor the service. The
response XML schemais based on metadatain the EIS.

This section contains information on the following subjects:

Service Adapters in the Run-Time Environment
The Flow of Events

Step 1: Development Considerations

Step 2: Configuring the Development Environment
Step 3: Implementing the SPI

Step 4: Implementing the CClI

Step 5: Testing the Adapter
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m  Step 5: Testing the Adapter

J2EE-Compliant Adapters Not Specific to
WebLogic Integration

The steps outlined in this chapter are directed primarily at devel oping adaptersfor use
with WebL ogic Integration. Y ou can also use the ADK to develop adaptersthat can be
used outside of the WebL ogic I ntegration environment by following the steps herein,
but modifying them as described in Appendix A, “ Creating an Adapter Not Specific to
WebL ogic Integration.”

Service Adapters in the Run-Time
Environment

Figure 6-1 and Figure 6-2 show the processes executed when a service adapter isused
in the run-time environment. Figure 6-1 shows an asynchronous service adapter while
Figure 6-2 shows a synchronous adapter.
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Figure6-1 An Asynchronous Service Adapter in the Run-Time Environment
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Figure6-2 Synchronous Service Adapter in the Run-Time Environment
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The Flow of Events

The Flow of Events

Figure 6-3 outlines the steps required to develop a Service Adapter.

Figure6-3 Service Adapter Flow of Events
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Step 1: Development Considerations

6-6

Y ou will need to consider the items listed below before commencing with service
adapter development. The Adapter Setup Worksheet will provide much of this
information. See Appendix D, “ Adapter Setup Worksheet.”

m Determine the EIS and the appropriate service.

You need to identify the EI'S and the type of service required for this adapter;
that is, based upon your knowledge of the EIS, you must identify the interface to
the back-end functionality.

m Determine the expensive connection object.

You need to determine the “expensive” connection object required to invoke a
function within the EIS. The expensive connection object is aresource required
to communicate with the EIS and requires the allocation of system resources; for
example, a socket connection or DBMS connection. A valuable asset of J2EE
Connector Architecture isthat the application server provides pooling of these
objects. Therefore, you must determine this object for your adapter, as it will
need to be pooled by the application server.

m  Determine the security needs.

You need to consider and understand how to pass connection authentication
across the connection request path. To do this, your adapter will need to
implement aconnect i onRequest | nf o class. The ADK provides the class
Connect i onRequest | nf oMap to map authorization information, such as
username and password, to the connection to facilitate

Connect i onRequest I nf o implementation.

The ADK conforms to the J2EE Connector Architecture Specification 1.0. For
more information on connection architecture security, please refer to “ Security”
in that document. Gotohttp://java. sun. conl j 2ee/ to download the
specification.

The J2EE Connector Architecture Specification 1.0 will download as a. pdf
file.

m Determine transaction support.

You need to identify which type of transaction demarcation support to
implement with the adapter:
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e Local transaction demarcation

e XA-compliant transaction demarcation

Note: For more information on transaction demarcation support, please see
“Transaction Demarcation” on page 6-24 or:

http://java. sun.conlj2ee/ bl ueprints/transaction_
managenent / pl at f or nf i ndex. ht m

Step 2: Configuring the Development
Environment

This step describes the processes you must complete to prepare your computer for
adapter development.

Note: The steps described below can be completed simply be running the
GenerateA dapterTemplate utility. For more information on using this utility,
see Chapter 4, “ Creating a Custom Development Environment.”

Step 2a: Set Up the File Structure

Installing WebL ogic Integration creates the file structure necessary not only to run an
adapter, but alsoto usethe ADK. The ADK filesappear under W.1 _HOVE/ adapt er s/,
where W I _HOMVE isthe directory where you installed WebL ogic Integration. Y ou need
to verify that, upon installation, the necessary directories and files appear in your

W.I _HOME directory. Thefile structure that follows under W.I _HOVE is described in
Table 6-1:

Table6-1 ADK File Sructure

File Path/Filename Description

adapters This directory contains the ADK.
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Table6-1 ADK File Sructure

File Path/Filename

Description

adapt er s/ src/ war

All files under this directory should beincluded in the . war
file for an adapter. Thisdirectory contains. j sp files, . ht n
files, images, etc.

adapters/utils

This directory contains afile used by the build process to
timestamp . j ar files.

adapt er s/ dbns

This directory contains a sample J2EE-compliant adapter built
with the ADK.

adapt er s/ dbns/ docs

Thisdirectory should contain the user guide, rel ease notes, and
installation guide for athe sample adapter.

adapt er s/ emai |

This directory contains a sample J2EE-compliant adapter built
with the ADK.

adapt ers/ enni | / docs

Thisdirectory should contain the user guide, rel ease notes, and
installation guide for athe sample adapter.

adapt er s/ sanpl e

This directory contains a sample adapter that you can use to
start devel oping their own adapter.

adapt er s/ sanpl e/ proj ect

This directory contains the Apache Jakarta Ant build file

bui I d. xm . Thisfile contains build information for
compiling the source code, generating the . j ar , and . ear
files, and for generating Javadoc information. See “ Step 2c:
Setting Up the Build Process” on page 6-10 for details on how
to build the adapter.

adapt ers/ sanpl e/ src

This directory contains al the source code for an adapter. Itis
up to you to decide to provide source code with your adapter.

adapt er s/ sanpl e/ src/ BEA W.S_SAWP
LE_ ADK. properties

This file contains messages used by the adapter for
internationalization and localization.

adapt er s/ sanpl e/ src/ BEA W.S_
SAVPLE_ADK. xmi

Thisfile provides abasic configuration file for the logging
framework. Y ou should use this file to develop their own
adapter logging configuration file.

adapt er s/ sanpl e/ src/
event rout er/ VEEB- | NF/ web. xm

6-8 Developing Adapters
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Table6-1 ADK File Sructure

File Path/Filename

Description

adapt ers/ sanpl e/ src/rar/ META-
I NF/ ra. xm

Thisfile contains configuration information about a
J2EE-compliant adapter. Y ou should usethisfileasaguide on
which parameters needed by the ADKSs run-time framework.

adapt ers/ sanpl e/ src/rar/ META-
I NF/ webl ogi c-ra. xnl

This file contains configuration information about a
J2EE-compliant adapter that is specific to the Weblogic Server
J2EE engine. Y ou should usethisfile as an examplefor setting
upthewebl ogi c-ra. xnl filefor their adapter. Itisrequired
for Weblogic Server.

adapt er s/ sanpl e/ src/ sanpl e

This directory contains the source code for the adapter.

adapt er s/ sanpl e/ src/ war

All files under this directory should be included in the Web
application archive (. war ) file for an adapter. This directory
contains .j sp files, .ht M files, images, and so on. For more
information on Web applications for Weblogic Server, look
here

adapt er s/ sanpl e/ src/ war / \EB-
I NF/ web. xm

Thisisthe Web application descriptor

adapt er s/ sanpl e/ src/ war / VEB- | NF/
webl ogi c. xn

Thewebl ogi c. xm file contains WebL ogic-specific
attributes for aWeb Application.

adapt er s/ sanpl e/ src/ ear/ META- | NF
/ application. xmn

appl i cati on. xm isaJ2EE application that contains a
connector and Web application for configuring application
views for the adapter.

Modifying the Directory Structure

When you clone adevel opment tree by using GenerateAdapter Templ ate, thefile paths
and filesunder adapt er s/ sanpl e are automatically cloned and updated to reflect the
new devel opment environment. The changes are reflected in the file

WLI _HOVE/ adapt er s/ ADAPTER/ docs/ api /i ndex. ht M (where ADAPTER isthe
name of the new development directory). Thisfile also contains codethat you can copy
and paste into the conf i g. xm file for the new adapter that will set up WebL ogic
Integration to host the adapter.
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Step 2b: Assign the Adapter Logical Name

Next, you need to assign the adapter’s logical name. By convention, thisnameis
comprised of the vendor name, the type of EIS connected to the adapter, and the
version number of the EIS and is expressed as vendor_EIS-type EISversion. For
example:

BEA W.S_SAMPLE_ADK

For more information on the adapter logical name, see “ Adapter Logical Name” on
page 2-6.

Step 2c: Setting Up the Build Process

The ADK employsabuild process based upon Ant, a100% pure Java-based build tool .
For more information on Ant, please see “ Ant-Based Build Process’ on page 3-4. For
more information on using Ant, see:

http://jakarta. apache. org/ant/index. htni.

The sample adapter shipped with the ADK (located in

WL _HOVE/ adapt er s/ sanpl e/ pr oj ect ) containsthefilebui | d. xnl . Thisisthe
Ant build file for the sample adapter. It contains the tasks needed to build a
J2EE-compliant adapter. Running the GenerateAdapterTemplate utility to clone a
development tree for your adapter createsabui | d. xn file specifically for that
adapter. Thiswill free you from having to customize the samplebui | d. xm and will
ensurethat the codeiscorrect. For information on using the GenerateAdapterTempl ate
utility, see Chapter 4, “ Creating a Custom Devel opment Environment.”

The Manifest File

6-10

Among the files created by GenerateAdapterTemplate is MANI FEST. MF, the manifest
file. Thisfile contains classloading instructions for each component that uses the file.
A manifest fileis created for each / META- | NF directory except ear / META- | NF.

Listing 6-1 shows an example of the manifest file included with the sample adapter.
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Listing 6-1 Manifest File Example

Mani fest-Version: 1.0
Created-By: BEA Systens, |nc.
Cl ass-Path: BEA W.S SAMPLE ADK.jar adk.jar bea.jar log4j.jar

logtoolkit.jar xmtoolkit.jar w ai-comon.jar wai-ejb-client.jar
Xcci . jar

Thefirstlineof thefile contains version information and the second line shows vendor
information. Thethird line containsthe relevant classpath or classloading instructions.
The d ass- Pat h property contains references to resources required by the
component. It identifies the shared . j ar files, which are separated by spaces. You
must ensure that these. j ar filesare included in the shared area of the. ear file (see
“Enterprise Archive (.ear) Files’ on page 2-9).

Note: When the filename MANI FEST. MF appearsin a. war file, it must appear in
uppercase letters. If it does not, Unix will not recognize it and an error will
occur.

build.xml Components

If you open bui | d. xm and review its components, you will better understand how
thisfile works. This section describes the prominent elements of bui | d. xm .

Note: The following examples are taken from the sample adapter, not a cloned
version thereof.

1. Thefirst line you encounter:
<proj ect nane=' BEA W.S SAMPLE_ADK' default="all’ basedir=.">

sets the name attribute of the root project element.

2. Ligting 6-2 setsthe archivefile(.j ar, . war, and. rar) names.
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Listing 6-2 Setting Archive File Names

<property name=" JAR FILE val ue=" BEA W.S SAMPLE ADK.jar’'/>

<property name=' RAR FILE' val ue=" BEA W.S SAMPLE ADK.rar’/>

<property name=' WAR _FI LE val ue=" BEA W.S_SAMPLE_ADK_Web. war’ />

<property name=" EVENTROUTER JAR FI LE' val ue=" BEA W.S
SAMPLE_ADK Event Router.jar’/>

<property name=' EVENTROUTER WAR FI LE val ue=" BEA W.S_
SAMPLE_ADK Event Rout er.war’/>

<property name=' EAR FILE' val ue=" BEA W.S SAMPLE ADK. ear’/ >

Listing 6-3 shows alist of standard properties for the ADK. You should not need
to alter them.

Listing 6-3 Standard ADK Properties

<property name=' ADK' value="${W.l _LIB DIR}/adk.jar'/>
<property name=' ADK WEB' val ue="${W.l _LIB DI R}/ adk-web.jar’/>
<property name=" ADK_TEST' value="${W.I _LIB DIR}/adk-test.jar’/>
<property name=' ADK EVENTGENERATOR value="${W.I LIB DR}/
adk- eventgenerator.jar’/>
<property name=" BEA' value="${W.I| _LIB DIR}/bea.jar’ />
<property name=' LOGTOOLKI T' val ue="${W.l _LIB DI R}/
logtoolkit.jar’/>
<property name=" WEBTOCOLKI T' val ue=" ${W.1 _LI B_DI R}/
webtool kit.jar’ />
<property name=" WAl _COWON value="${W.l _LIB DI R}/
w ai -comon.jar’ />
<property name=" WAl _EJB_CLI ENT’ val ue=" ${W.l1 _LI B DI R}/
w ai-ejb-client.jar’/>
<property name=" WAl _EVENTROUTER val ue=" ${W.I _LIB DI R}/
w ai -eventrouter.jar’ />
<property name=" WAl _EVENTROUTER _CLI| ENT’ val ue=" ${W.l _LI B DI R}/
w ai -eventrouter-client.jar’ />
<property name=" W.Al _SERVLET_CLI ENT" val ue=" ${W.I _LI B_DI R}/
w ai-servlet-client.jar’ />
<property name=" XML.TOCLKI T' val ue=" ${W.1 _LI B_DI R}/
xmtoolkit.jar’' />

<property name=' XCCl' value="${W.I _LIB D R}/xcci.jar'/>
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Tothelist in Listing 6-3, you can add any additional . j ar filesand/or classes
that are specific to your adapter.

4. Listing 6-4 setsup thecl asspat h for compiling:

Listing 6-4 Samplefor Setting the Classpath

<pat h i d=" CLASSPATH >
<pat hel ement | ocati on="${SRC D R}'/>
<pat hel enent pat h=" ${ ADK} : ${ ADK_EVENTGENERATCR} :
${ ADK_VEB} : ${ ADK_TEST} : ${ BEA} : ${ LOGTOOLKI T} : ${ WEBTOCLKI T}
: ${W.AI _EJB_CLI ENT}: ${ WAl _COMVON} : ${ WAl _EVENTROUTER} :
${XCCl}: ${XMLTOOLKI T}’ />
<pat hel enent pat h=" ${ XM_LX JAR}' / >
<pat hel erent path="${LOHAI_JAR}: ${IJUNI T} />
<pat hel ement pat h=" ${ WEBLOG C JAR}: ${ env. BEA HOVE}' / >
</ pat h>

To thisinformation, you can add code that will produce the following:

e All the binaries and archives for the adapter:

Listing 6-5 Sample of Calling All Binariesand Archives

<target name='rel ease’ depends='all, apidoc’/>
<l-- This target produces all the binaries and archives
or the adapter -->

<target nanme="all’ depends='ear’'/>

e All the binaries and archives for the adapter, as well as the Javadoc:
<target nane='rel ease’ depends='all, apidoc’/>

e A version_info filefor inclusion into archives, as shown in Listing 6-6:

Listing 6-6 Sampleversion_info File

<l-- This target produces a version_info file for inclusioninto
archives -->
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<target nane='version_info’ >
<j ava cl assnanme=" Gener at eVersi onl nfo’ >
<arg line="-d${basedir}’'/>
<cl asspat h>
<pat hel enent pat h=" ${ W.I HOME}/ adapters/utils:
${WEBLOG C JAR}: ${ XM_LX JAR}' | >
</ cl asspat h>
</java>
</target>

Listing 6-7 producethe. j ar filefor the adapter. This fileset element specifies
what isincluded into the. j ar file. Run-time aspects of the adapter are included
in the main jar, while additional classes, such as the design-time GUI support
classes, areincluded in the . war or other jar files.

Listing 6-7 Sample Code Setting . j ar File Contents

<target nanme='jar’ depends='packages, version_info’' >
<delete file="${LIB DIR}/${JAR FILE}' />
<nkdir dir="${LIB_.DIR}'/>
<jar jarfile="${LIB DI R}/${JAR FILE}’ >

Listing 6-8 includes the “includes’ list from the adapter's source directory. For
the adapter described in these code samples, all the classesin the sanpl e/ cci
and sanpl e/ spi packages are included, aswell as the logging configuration file
and message bundles.

Listing 6-8 Sample Code for Including the“Includes’ List

<fileset dir="${SRC_D R}’
i ncl udes="sanpl e/ cci/*. cl ass, sanpl e/ spi / *. cl ass,
sanpl e/ eis/*. class,*.xm,*. properties’/>

7. Listing 6-9 includes version information about the . j ar file:

Developing Adapters



Step 2: Configuring the Development Environment

Listing 6-9 Setting . j ar FileVersion Information

<l-- Include version information about the JAR file -->
<fileset dir=" ${basedir}’
i ncl udes="version_info.xm"’'/>
</jar>

8. Listing 6-10 produces the J2EE adapter archive (. r ar) file. The. r ar file should
contain all classesand . j ar filesthat the adapter needs. This. rar can be
deployed into any J2EE-compliant application server that the adapter depends
upon. This example includes the following targets:

e Versioninformation for this. r ar file.

e Thedepl oynent descri ptor for the adapter.

Listing 6-10 Sample Code for Creating the Connection Architecture. rar File

<target name='rar’ depends='jar’>
<delete file="${LIB_DI R/ ${RAR FILE}' />
<nkdir dir="${LIBDR"/>
<jar jarfile="${LIB_D R}/ ${RAR FI LE}’
mani fest=" ${SRC DI R}/ rar/ META- | NF/ MANI FEST. M- >
<fileset dir="${SRC DIR}/rar’includes=" META-I NF/ra.xn ,
META- | NF/ webl ogi c-ra. xml ' excl udes=
" META- | NF/ MANI FEST. MF' [ >
</jar>
</target>

9. Listing 6-11 produces the J2EE Web application archive (. war ) file. It al'so
includes code that cleans up the existing environment:

Listing 6-11 Sample Code Producing the. war File

<target name=war’ depends='jar’>
<l-- Clean-up existing environnment -->

<delete file="${LIB DI R/ ${WAR FILE}' />
<copy file=" ${W.I_HOVE}/ adapt ers/src/war/VWEB-|NF/taglibs/
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adk.tld todir="${SRC DI R}/ war/VEB-|NF/taglibs’/>
<j ava cl assnanme="webl ogi c.jspc’ fork="yes’ >
<arg line="-d ${SRC DI R}/ war -webapp ${SRC DI R}/
war -conpileAl -depend />
<cl asspat h refi d=" CLASSPATH / >
</java>

<l-- The first adapter should conpile the comon ADK JSPs -->

<java cl assname=" webl ogi c.j spc’ fork="yes’ >
<arg line="-d ${W.I _HOVE}/ adapt er s/ src/ war -webapp
${WLI _HOME}/ adapt ers/ src/war -conpil eAll
-depend’ / >
<cl asspat h refi d=" CLASSPATH />
</java>

<war warfile="${LIB DIR}/${WAR FILE}' webxm =" ${ SRC DI R}/ war/
VEB- | NF/ web. xml* mani f est =" ${ SRC_DI R}/ war / META- | NF/
MANI FEST. MF >

<l--

| MPORTANT! Excl ude the WEB-I NF/ web.xm file from

the WAR as it already gets included via the webxml attribute
above

-->

<fileset dir="${SRC DIR}/war" >
<patternset >
<i ncl ude nanme="WEB-| NF/ webl ogi c. xm "/ >
<i nclude name="**/*_htm"/>
<include nane="**/*_gif"/>
</ patternset>
</fileset>

<.

| MPORTANT! | nclude the ADK design tinme framework into the
adapter’s design tinme Wb application.

-->
<fileset dir="${W.I_HOVE}/adapters/src/war" >
<patternset >
<i nclude name="**/* css"/>
<include name="**/*_htm"/>
<include nane="**/* gif"/>
<include name="**/*_js"/>
</ patternset>
</fileset>
<l-- Include classes fromthe adapter that support the design
time U -->
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<cl asses dir="${SRC_DI R}’ includes="sanpl e/web/*.class’ />

<cl asses dir="${SRC DI R}/ war’includes="**/* class' />

<cl asses dir="${W.l HOVE}/ adapt ers/src/war’ includes=
"**[* class' />

<l--
Include all JARs required by the Wb application under the

VEB-INF/lib directory of the WARfile that are not shared in the
EAR

>

<lib dir="${WI_LIB_DR" includes="adk-web.]jar,
webtool kit.jar’ />

</ war >

</target>

10. Listing 6-12 includes dl . j ar filesrequired by the Web application to be
included in the <l i b> component of the bui | d. xm file.

Listing 6-12 Sample Codeto Include. jar Files Required by Web Application

<lib dir="${WI _LIB DR} includes="adk-web.jar,
webtool kit.jar’'/>

11. Listing 6-13 includes the . ear file.

Listing 6-13 Sample Codeto Include. ear File

<target nane='ear’ depends='rar, eventrouter_jar,war’'>
<delete file="${LIB_DI R}/ ${EAR FILE}' />

<l-- include an eventrouter that shares the jars
rather than includes them->

<delete file="${LI B_DI R}/ ${ EVENTROUTER WAR_FI LE}' / >
<delete dir="${SRC DIR}/eventrouter/ VEB-INF/lib' />

<war warfile=" ${LI B D R}/ ${ EVENTROUTER_WAR_FI LE}
"webxm =" ${ SRC_DI R}/ event r out er / ViEB- | NF/ web. xml
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"mani fest =" ${ SRC_DI R}/ event r out er/ META- | NF/
MANI FEST. MF >

<fileset dir=" ${basedir}’ includes="version_info.xm’'/>
<fileset dir="${SRC_DI R}/eventrouter" >
<patternset >
<excl ude nanme="WEB-| NF/ web. xm "/ >
<excl ude name="META-I NF/ *.nf"/>
</ patternset>
</fileset>

<lib dir="${LIB_DIR}’ includes="${ EVENTROUTER JAR_
FILE}' />
<lib dir="${W.Il _LIB D R'includes=
" adk- eventgenerator.jar,w ai -eventrouter.jar,
w ai-servlet-client.jar’ />
</ war >

<jar jarfile="${LIB_DI R}/ ${EAR FILE}’ >
<fileset dir="${basedir}’ includes="version_info.xm’'/>
<fileset dir="${SRC DIR}/ear’ includes=
“application.xm’'/>
<fileset dir="${LIB DIR}"includes="${JAR FI LE},
${ RAR FI LE}, ${WAR FI LE}, ${ EVENTROUTER WAR FI LE}" / >
<fileset dir="${W.I_LIB_DIR}'includes="adk.jar, bea.jar,
logtoolkit.jar,xcci.jar,xmtoolkit.jar’ />
<fileset dir="${W.I_LIB DIR}'includes="10g4j.]jar,
w ai -comon.jar,Wai-ejb-client.jar’ />
</jar>

<del ete file="${LI B DI R}/ ${ EVENTROUTER WAR FI LE}' />
<del ete file="${LI B_DI R}/ ${ EVENTROUTER JAR FI LE}' />
<del ete file="${LIB DI R}/${WAR FILE}’' />
<del ete file="${LIB_DI R}/ ${RAR FILE}' />

</target>

Within the . ear target, in Listing 6-14, isthe EventRouter specific to the . ear
deployment. This event router cannot be deployed by itself. Listing 6-14 shows

how to include the event router.

Listing 6-14 Sample Codefor Including . ear -specific EventRouter

<del ete file="${LI B DI R}/ ${ EVENTROUTER WAR FI LE}' />
<del ete dir="${SRC_DI R}/ eventrouter/VWEB-INF/lib' />
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<war warfile="${LI B_Dl R}/ ${ EVENTROUTER_WAR _FI LE}
"webxm =" ${ SRC DI R}/ event r out er / VEB- | NF/ web. xm
"mani f est =" ${ SRC DI R}/ event r out er / META- | NF/
MANI FEST. MF" >

<fileset dir=" ${basedir}’ includes="version_info.xm’'/>
<fileset dir="${SRC DIR}/eventrouter" >
<patternset >
<excl ude name="VEB- | NF/ web. xm "/ >
<excl ude name="META-I NF/ *. nf"/>
</ patternset>
</fileset>

<lib dir="${LIB_D R} includes=" ${ EVENTROUTER_
JAR_FI LE}' />

<lib dir="${W.I_LIB D R"includes="adk-event generator.
jar,wW ai -eventrouter.jar,wWai-servlet-client.jar’/>

</ war >

Within the. ear target, in Listing 6-14, you will also find all common or shared
jars, asshownin Listing 6-15.

Listing 6-15 Sample Code Showing Inclusion of Common or Shared . j ar Files

<jar jarfile= ${LIB DI R}/${EAR FILE} >

<fileset dir="${basedir}’ includes="version_info.xm’/>
<fileset dir="${SRC DIR}/ear’ includes="application.xm’'/>
<fileset dir="${LIB DIR}'includes="${JAR FILE}, ${ RAR FI LE},
${WAR_FI LE}, ${ EVENTROUTER_WAR_FI LE}’ / >
<fileset dir="${W.l _LIB DI R}'"includes="adk.jar, bea.jar,
| ogtool kit.jar,xcci.jar,xmtoolkit.jar’ />
<fileset dir="${W.I_LIB_DI R} includes="10g4j.]jar,
w ai -common. jar,wWai-ejb-client.jar’ />

</jar>

12. Listing 6-16 compiles al the Java source files for this project:
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Listing 6-16 Sample Code for Compiling Java Source

<t arget nanme=' packages’ >
<echo nessage='Building ${ant.project.nane}...’'/>
<javac srcdir="${SRC DI R}’ >

<cl asspat h refid=" CLASSPATH />
</javac>

</target>

13. Next, you construct the EventRouter . j ar file, asshownin Listing 6-17.

Listing 6-17 Sample Code Constructing the EventRouter . j ar File

<target name="eventrouter_jar' depends=' packages, version_info’' >

<del ete file=" ${LIB_DI R/ ${ EVENTROUTER JAR FI LE}' />
<jar jarfile= ${LI B_DI R}/ ${ EVENTROUTER JAR FI LE}' >
<fileset dir="${SRC DR}’

i ncl udes=" sanpl e/ event/*.cl ass’ />
<fileset dir= ${basedir}’
i ncl udes="version_info.xm’'/>
</jar>
</target>

14. Next, you will produce the J2EE . war file, as shown in Listing 6-18. Thisfileis
the event router used for stand-alone deployment.

Listing 6-18 Sample Code Producing the EventRouter Target for Stand-Alone
Deployment

<target nane="eventrouter_war’ depends='jar, eventrouter_jar’'>
<delete file="${LI B D R/ ${ EVENTROUTER WAR FI LE}' />
<delete dir="${SRC_DI R}/ eventrouter/VEB-INF/lib’ />
<war warfile=" ${LI B_DI R}/ ${ EVENTROUTER WAR FI LE}' webxn =
" ${ SRC DI R}/ eventrout er/ VVEB- | NF/ web. xml * >
<fileset dir="${basedir}’ includes="version_info.xm’'/>
<fileset dir="${SRC_DI R}/eventrouter’ excludes=
"V\EB- | NF/ web. xm '/ >

<lib dir="${LIB DR’ includes=" ${JAR FILE},
${ EVENTROUTER JAR FI LE}’ / >
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<lib dir="${W.I_LIB DR} includes="adk.jar,
adk- eventgenerator.jar, bea.jar,logtoolkit.jar,
W ai -common. jar,Wai-ejb-client.jar,w ai -
eventrouter.jar,wai-servlet-client.jar,
xmtoolkit.jar' />

<lib dir="${W.Il _LIB DR includes="log4j.jar'/>

</ war >

</target>

15. Listing 6-19 generates the Javadoc.

Listing 6-19 Sample Code for Generating Javadocs

<t arget nanme=' api doc’ >
<nkdir dir="${DOC DIR}'/>
<j avadoc sourcepat h="${ SRC DI R}’
destdir="${DOC_D R}’
packagenanes=' sanpl e. *’
aut hor =" true’
versi on="true’
use="true’
overvi ew=" ${ SRC DI R}/ overvi ew. htm’
wi ndow i t| e= WebLogi ¢ BEA_W.S _SAMPLE_ADK Adapt er
APl Docunentation’
doctitl e=" WebLogi ¢ BEA W.S_SAMPLE_ADK Adapt er
APl Docunent ati on’
header =" WebLogi ¢ BEA W.S_SAMPLE ADK Adapt er’
botton¥ Built using the WebLogi c Adapter
Devel opment Kit (ADK)' >
<cl asspat h refid=" CLASSPATH / >
</j avadoc>
</target>

16. Listing 6-20 shows the targets that clean the files created by their counterparts:

Listing 6-20 Sample Code for Including Clean-Up Code

<target nane='clean’ depends='cl ean_rel ease’/>
<target nane=' cl ean_rel ease’ depends='clean_all, cl ean_api doc’ />
<target nanme='cl ean_al |’ depends='cl ean_ear, cl ean_rar, cl ean_war,
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cl ean_eventrouter_war, clean_test’/>
<target name='clean_test’>
<delete file="${basedir}/BEA W.S SAMPLE ADK. | og’' />
<delete fil e=" ${basedir}/ncf.ser’ />
</target>
<target nanme='clean_ear’ depends='clean_jar'>
<delete file="${LIB_D R}/ ${EAR FILE}' />
</target>
<target name='clean_rar’ depends='clean_jar'>
<delete file="${LIB_D R}/ ${RAR FILE}' />
</target>
<target nane='clean_war’ depends='clean_jar’>
<delete file="${LIB_D R}/ ${WAR FILE}’' />
<del ete dir="${W.I _HOMVE}/ adapters/src/war/jsp_servliet’'/>

</target>

<target nane='clean_jar’ depends='cl ean_packages, cl ean_versi on_
info >
<delete file="${LIB_D R}/ ${JAR FILE}' />

</target>

<target nanme='clean_eventrouter jar’'>
<delete file=" ${LI B_D R}/ ${ EVENTROUTER JAR FI LE}’' />
</target>
<target nane=’cl ean_eventrouter_war’ depends='cl ean_
eventrouter jar’' >
<del ete file="${LI B_D R}/ ${ EVENTROUTER_ WAR_FI LE}’ / >
</target>
<target nanme='clean_version_info >
<delete fil e=" ${basedir}/version_info.xm’/>

</target>
<target nane=’ cl ean_packages’ >
<del et e>
<fileset dir="${SRC DR}’ includes="**/*.class />
</ del et e>
</target>

<t arget nane=’ cl ean_api doc’ >
<delete dir="${DOCC DR}’ />
</target>

</ proj ect >
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Step 2d: Create the Message Bundle

Step 3:

Any message destined for the end-user should be placed in a message bundle. The
message bundleissimply a. properti es text file that contains key=value pairs that
allow you to internationalize messages. When alocale and national language are
specified at run time, the contents of the message is interpreted, based upon the
key=value pair, and the message is presented to the user in the correct language for his
or her locale.

For instructions on creating a message bundle, please refer to the JavaSoft tutorial on
internationalization at:

http://java. sun. coni docs/ books/tutorial/il8n/index.htn

Implementing the SPI

The Service Provider Interface (SPI) contains the objects that provide and manage
connectivity to the EIS, establish transaction demarcation, and provide a framework
for service invocation. All J2EE-compliant adapters must provide an implementation
for these interfacesin thej avax. resour ce. spi package.

How to Use this Section

This section (“ Step 3: Implementing the SPI™) contains descriptions of the interfaces
you can use to implement the SPI. A minimum of three interfaces are necessary to
complete the task (see “Basic SPI Implementation” on page 6-24). Each of these are
described in detail, followed by adiscussion of how they were extended in the sample
adapter included with the ADK.

Following the three required interfaces, the additional interfaces are described in
detail, including information regarding why you might use them and how they benefit
an adapter.
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Basic SPI Implementation

To implement the SPI for your adapter, you need to extend at |east these three
interfaces:

m ManagedConnect i onFact or y, which supports connection pooling by providing
methods for matching and creating a ManagedConnection instance.

® ManagedConnect i on, which represents aphysical connection to the underlying
ElS.

m ManagedConnect i onMet aDat a, which provides information about the
underlying EIS instance associated with a ManagedConnect i on instance.

Ideally, you will implement these interfaces in the order specified above.

In addition to these three interfaces, you can implement any of the other interfaces
described in this step, as your adapter needs dictate.

ManagedConnectionFactory

j avax. resource. spi . ManagedConnecti onFact ory

ManagedConnect i onFact ory instance is afactory of both ManagedConnection and
ElS-specific connection factory instances. This interface supports connection pooling
by providing methods for matching and creating a ManagedConnect i on instance.

Transaction Demarcation

A critical component of the ManagedConnectionFactory is transaction demarcation.
Y ou will need to determine which statementsin your program areincluded in asingle
transaction. J2EE defines a transaction management contract between an application
server and an adapter (and its underlying resource manager). The transaction
management contract has two parts, depending of the type of transaction:

m  XA-compliant Transaction

m Loca Transaction
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XA-compliant Transaction

A javax.transaction. xa. XAResour ce-based contract occurs between a
transaction manager and a resource manager in a distributed transaction processing
(DTP) environment. A JDBC driver or aJMS provider implements this interface to
support association between a global transaction and a database or message service
connection.

The XAResour ce interface can be supported by any transactional resource that is
intended for use by application programs in an environment where transactions are
controlled by an external transaction manager; for example a database management
system where an application accesses data through multiple database connections.
Each database connection is enlisted with the transaction manager as a transactional
resource. The transaction manager obtains an XAResour ce for each connection
participating in aglobal transaction. The transaction manager usesthest art ()
method to associate the global transaction with the resource; it usestheend() method
to disassociate the transaction from the resource. The resource manager associates the
global transaction to al work performed on its data between thest art () and end()
method invocation.

At transaction commit time, the resource managers are informed by the transaction
manager to prepare, commit, or rollback a transaction according to the two-phase
commit protocoal.

Local Transaction

A local transaction management contract occurs when an adapter implements the

j avax. resource. spi . Local Tr ansact i on interface to provide support for local
transactions that are performed on the underlying resource manager. These contracts
enable an application server to providetheinfrastructure and run-time environment for
transaction management. Application components rely on this transaction
infrastructure to support their component-level transaction model.

For more information on transaction demarcation support, please refer to:

http://java.sun.com/j 2ee/blueprints/transaction_management/platform/index.html

ADK Implementations

The ADK provides an abstract foundation for an adapter, the
AbstractManagedConnectionFactory. This foundation provides the following feature:
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m  Provides basic support for internationalization/localization of exception and log
messages for an adapter.

m Provides hooks into the log toolkit.

m  Provides getter and setter methods for standard connection properties (username,
password, server, connectionURL, port).

m Provides access to adapter metadata gathered from a
java. util.ResourceBundl e for an adapter.

m  Allows adapter providers to plug in license checking into the initialization
process for the factory. If the license verification fails, then client applications
cannot get a connection to the underlying EIS, thus making the adapter useless.

m Provides state verification checking to support JavaBeans-style post-constructor
initialization.

There are several key methods that you must supply implementations for. The
following paragraphs describe these methods.

createConnectionFactory()

6-26

creat eConnect i onFact ory(), shownin Listing 6-21, is responsible for
constructing the factory for application-level connection handles for the adapter. In
other words, clients of your adapter will use the object returned by this method to
obtain a connection handle to the EIS.

If the adapter supports a CCl interface, it is recommended that you return an instance
of com bea. adapt er. cci . Connect i onFact or yl npl or an extension of this class.
The key to implementing this method correctly isto propagate the

ConnectionManager, LogContext, and ResourceAdapterM etaData into the client API.

Listing 6-21 createConnectionFactory() Example

protected Object
creat eConnecti onFact or y( Connect i onManager connecti onManager,
String strAdapterNane,
String strAdapterDescription,
String strAdapterVersion,
String strVendor Nane)
t hrows Resour ceException
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createManagedConnection()

checkState()

equals()

cr eat eManagedConnect i on() , shown in Listing 6-22, is responsible for
constructing a ManagedConnection instance for your adapter. The

M anagedConnection instance encapsul ates the expensive resources needed to
communicate with the EIS. This method is called by the ConnectionManager when it
determines a new ManagedConnection is required to satisfy a client's request. A
common design pattern with adaptersisto open the resources needed to communicate
with the EIS in this method and then pass the resources into a new

M anagedConnection instance.

Listing 6-22 createManagedConnection() Example

publ i ¢ ManagedConnecti on
cr eat eManagedConnect i on( Subj ect subj ect, Connecti onRequestl|nfo
i nf o)
t hrows ResourceException

checkSt at e() getscalled by the AbstractM anagedConnectionFactory before it
attempts to perform any of its factory responsibilities. Use this method to verify that
all members that need to be initialized before the ManagedConnectionFactory can
performits SPI responsihilities have been initialized correctly. Implement this method
as shown here:

prot ect ed bool ean checkState()

equal s() teststhe object argument for equality. It isimportant to implement this
method correctly asit isused by the ConnectionManager for managing the connection
pools. This method should include all important members in its equality comparison.
Implement this method as shown here:

publ i c bool ean equal s(Cbj ect obj)
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hashCode()

hashCode() provides ahash code for the factory. It is also used by the
ConnectionManager for managing the connection pools. Consequently, this method
should generate ahashCode based upon propertiesthat determine the uniqueness of the
object. Implement this method as shown here:

public int hashCode()

matchManagedConnections()

Lastly, the ManagedConnectionFactory must supply an implementation of the

mat chManagedConnect i ons() method. The AbstractM anagedConnectionFactory
provides an implementation of the mat chManagedConnect i ons() method that relies
upon the conpar eCr edent i al s() method on AbstractM anagedConnection.

In order to provide logic that will match managed connections, you will need to
override Abst r act ManagedConnect i on’sconpar eCr edent i al s() method. This
method is invoked when the ManagedConnecti onFactory attempts to match a
connection with a connection request for the ConnectionManager.

Currently, AbstractM anagedConnectionFactory’ simplementation extracts a
Passwor dCr edent i al from the supplied Subj ect / Connect i onRequest I nf o
parameters. If both parameters are null, this method returns true because it has already
been established that the ManagedConnectionFactory for this instanceis correct.
Listing 6-23 shows this implementation:

Listing 6-23 compareCredentials() Implementation

publ i c bool ean conpareCredenti al s( Subj ect subject,
Connecti onRequest I nfo info)
t hrows ResourceException

{
| Logger | ogger = getlLogger();

Next, you need to extract a PasswordCredential from either the JAAS Subject or the
SPI ConnectionRequestinfo using the ADK’ s ManagedConnect i onFact ory. An
example is shown in Listing 6-24:
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Listing 6-24 Extracting a PasswordCredential

Passwor dCr edenti al pc = getFactory().
get Passwor dCr edenti al (subj ect, info);
if (pc == null)
{
| ogger. debug(this.toString() + ": conpareCredential s

In the example shown in Listing 6-24, JAAS Subject and ConnectionReguestinfo are
null, which assumes a match. This method will not get invoked unlessit has already
been established that the factory for thisinstance is correct. Consequently, if the
Subject and ConnectionRequestinfo are both null, then the credentials match by
default; therefore, the result of pinging this connection determines the outcome of the
comparison. Listing 6-25 shows how to programmatically ping the connection.

Listing 6-25 Pinging a Connection

return ping();

bool ean bUser NaneMat ch = true;
String strPcUser Name = pc. get User Nane() ;
if (mstrUserNane != null)

| ogger. debug(this.toString() + ": conpareCredentials >>> conparing
my usernane ["+mstrUserName+"] with client usernane
["+strPcUser Nane+"]");

Next, you need to see if the user supplied in either the Subject or the
ConnectionRequestinfo is the same as our user. We do not support re-authentication
in this adapter, so if they do not match, thisinstance cannot satisfy the request. The
following line of code does that:

bUser NameMat ch = m st rUser Nane. equal s(strPcUser Nane) ;

If usernames match, ping the connection to determineif thisis still agood connection.
Otherwise, there is no match and no reason to ping. The following line of code does
that:
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return bUser NameMatch ? ping() : false;

Explanation of the Implementation

6-30

Under a managed scenario, the application server invokes the

mat chManagedConnect i ons() method on the ManagedConnectionFactory for an
adapter. The specification does not indicate how the application server determines
which ManagedConnectionFactory to use to satisfy a connection request. The ADKs
AbstractM anagedConnectionFactory implements mat chManagedConnect i ons() .
Thefirst step in thisimplementation is to compare “this’ (that is, the
ManagedConnect i onFact or y instance on which the Connect i onManager invoked
matchM anagedConnections) to the ManagedConnect i onFact ory on each
ManagedConnect i on in the set supplied by the application server. For each
ManagedConnect i on in the set that has the same ManagedConnect i onFact ory, the
implementation invokes the conpar eCr edent i al s() method. This method allows
each ManagedConnect i on object to determineif it can satisfy the request.

mat chManagedConnect i ons() getscalled by theConnect i onManager (asshownin
Listing 6-26) to try to find avalid connection in the pool it is managing. If thismethod
returns null, then the Connect i onManager will allocate anew connection to the EIS
viaacall tocreat eManagedConnect i on().

Listing 6-26 mat chManagedConnecti ons() Method Implementation

publ i ¢ ManagedConnecti on
mat chManagedConnecti ons(Set connecti onSet,
Subj ect subj ect,
Connecti onRequest I nfo info)
t hrows Resour ceException

This class uses the following approach to matching a connection:

1. Ititeratesover the<code>connect i onSet </ code> for each object inthe set (until
amatch isfound). Then it determines whether to not it's an
Abst r act ManagedConnect i on.

2. Ifitis, this connection is compared to the ManagedConnect i onFact ory for the
Abst r act ManagedConnect i on from the set.
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3. If thefactories are equal, then the conpar eCr edent i al s() method isinvoked
on the Abst r act ManagedConnect i on.

4. If this method returns true, then the instance is returned.

AbstractManagedConnectionFactory Properties Required at Deployment

To use the base implementation of Abst r act ManagedConnect i onFact ory, you
need to provide the following properties at deployment time:

Table 6-2 AbstractM anagedConnectionFactory Properties

Property Name Property Type Applicable Values Description Default

LoglLevel java.lang. St ERROR, WARN, | NFOQ, Logs verbosity VWARN
ring DEBUG level

LanguageCode java.lang. St  vaidISO Language Code, see  Determinesthe en
ring http://ww.ics.uci.ed desiredlocaefor

u/pub/ietf/http/relat logmessages
ed/ i s0639. t xt

Count r yCode j ava. | ang. valid 1SO Country Code, see Determinesthe us
String http://ww. chem e. desired localefor
fu-berlin.de/ log messages
di ver se/ doc/ | SO 3166.
ht m
MessageBundl eBase j ava. | ang. Any vaid JavaClassnameor  Determinesthe none,
String file name message bundle  required
for log messages
LogConfi gFil e java.lang. St  Anyvdid file name Configuresthe none,
ring LOG4J system required
Root LogCont ext java.lang. St  Anyvalid Java String Categorizeslog none,
ring messages from required
this connection
factory
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Table 6-2 AbstractM anagedConnectionFactory Properties (Continued)

Property Name Property Type Applicable Values Description Default
Addi ti onal Log java.lang. St  Anyvalid Java String Adds additional none,
Cont ext ring information to optional

uniquely identify

messages from

this factory

Other Key ManagedConnectionFactory Features in the ADK

In the ADK sample adapter, the class

sanpl e. spi . ManagedConnect i onFact or yl npl isprovided. This class extends
Abst r act ManagedConnect i onFact or y. Use this class as an example of how to
extend the ADK's base class.

For the compl ete sample adapter M anagedConnectionFactory implementation code
listing, see:

W.I _HOVE/ adapt er s/ sanpl e/ src/ sanpl e/ spi /
ManagedConnecti onFact oryl npl . j ava

ManagedConnection

j avax. resource. spi . ManagedConnecti on

The ManagedConnect i on object is responsible for encapsulating all expensive
resources needed to establish connectivity to the EIS. A ManagedConnect i on
instance represents aphysical connection to the underlying EIS. ManagedConnect i on
objects are pooled by the application server in a managed environment.

ADK Implementation
The ADK provides an abstract implementation of ManagedConnect i on. The base

class provides logic for managing connection event listeners and multiple
application-level connection handles per ManagedConnect i on instance.
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When implementing the ManagedConnect i on interface, you need to determine the
transaction demarcation support provided by the underlying EIS. For more
information on transaction demarcation, see “ Transaction Demarcation” on page 6-24.

The ADK provides Abst r act ManagedConnect i on, an abstract implementation for
thej avax. r esour ce. spi . ManagedConnect i on interface that:

m  Provides access to the ADK logging framework.
m  Manages a collection connection event listeners.

m Provides convenience methods for notifying all connection event listeners of
connection related events.

m  Simplifies clean-up and destruction of a ManagedConnection instance.

The sample adapter that comes with the ADK includes ManagedConnectionimpl,
which extends AbstractM anagedConnection. For the compl ete sampl e adapter
ManagedConnect i on implementation code listing, see:

WLl _HOVE/ adapt er s/ sanpl e/ src/ sanpl e/ spi /
ManagedConnecti onFactoryl npl . j ava

ManagedConnectionMetaData

j avax. resource. spi . ManagedConnect i onMet aDat a

The ManagedConnect i onMet aDat a interface provides information about the
underlying EIS instance associated with a ManagedConnect i on instance. An
application server usesthisinformation to get run-time information about a connected
ElSinstance.

ADK Implementation

The ADK provides Abst r act ManagedConnect i onMet aDat a, an abstract
implementation of thej avax. r esour ce. spi . ManagedConnect i onMet aDat a and
j avax. resour ce. cci . Connect i onMet aDat a interfaces that:

m  Simplifies exception handling.

m Provides accessto an Abst r act ManagedConnect i on instance.
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m  Allowsyou to focus on implementing El S-specific logic.

m Preventsyou from having a separate metadata class for the CCl and SPI
implementations.

The sample adapter that comes with the ADK includes Connect i onMet aDat al npl ,
which extends Abst r act ManagedConnect i onMet aDat a. For the complete code
listing, see:

W.I _HOVE/ adapt er s/ sanpl e/ src/ sanpl e/ spi /
Connecti onMet abDat al npl . j ava

ConnectionEventListener

j avax. resource. spi . Connecti onEvent Li st ener

The Connect i onEvent Li st ener interface provides an event callback mechanism
that enables an application server to receive notificationsfrom amManagedConnect i on
instance.

ADK Implementation

6-34

The ADK provides two concrete implementations of Connect i onEvent Li st ener :

B com bea. adapt er. spi . Connect i onEvent Logger , which logs
connection-related events to the adapter’s log by using the ADK logging
framework.

B com bea. adapt er. spi . NonManagedConnect i onEvent Li st ener, which
destroysj avax. r esour ce. spi . ManagedConnect i on instances when the
adapter is running in a non-managed environment. This implementation:

e Logs connection-related events using the ADK logging framework.

e Destroys ManagedConnect i on instances when a connection related error
occurs.

In most cases, theimplementations provided by the ADK are sufficient; you should not
need to provide your own implementation of this interface.
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ConnectionManager

j avax. resour ce. spi . Connect i onManager

The Connect i onManager interface provides a hook for the adapter to pass a
connection request to the application server.

ADK Implementation

The ADK provides a concrete implementation of thisinterface,

com bea. adapt er . spi . NonManagedConnect i onManager . Thisimplementation
provides a basic connection manager for adapters running in a non-managed
environment. In a managed environment, thisinterface is provided by the application
server. In most cases, you can use the implementation provided by the ADK.

NonManagedConnect i onManager isa concrete implementation of the

j avax. resour ce. spi . Connect i onManager interface. It serves asthe

Connect i onManager inthe non-managed scenario for an adapter; it does not provide
any connection pooling or any other quality of service.

ConnectionRequestinfo

j avax. resource. spi . Connect i onRequest | nfo

The Connect i onRequest | nf o interface enables an adapter to pass its own request
specific data structure across the connection request flow. An adapter extends the
empty interface to support its own data structures for a connection request.

ADK Implementation

The ADK provides a concrete implementation of thisinterface called

Connect i onRequest | nf oMap. Thisis a concrete implementation of the

j avax. resour ce. spi . Connect i onRequest | nf o interface and provides a
java. util . Map interface to such connection request information as username and
password.
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LocalTransaction

j avax. resource. spi. Local Transacti on

TheLocal Transact i on interface provides support for transactions that are managed
internal to an EIS resource manager, and do not require an external transaction
manager.

ADK Implementation

The ADK provides an abstract implementation of thisinterface called

Abst ract Local Tr ansact i on. Thisimplementation allows you to focus on
implementing the El S-specific aspects of aLocal Transacti on. This
implementation:

m  Simplifies exception handling.

m Allows adapter providers to focus on implementing El S-specific transaction
logic.

m Preventsyou from having a separate metadata class for the CCl and SPI
implementations.

Step 4. Implementing the CCI

The client interface allows a J2EE-compliant application to connect to and access
back-end systems. The client interface manages the flow of data between the client
application and the back-end system and does not have any visibility into what either
the container or the application server are doing with the adapter. The client interface
specifiesthe format of the request and response recordsfor agiven interaction with the
EIS.

First, you must determine if your adapter must support the 2EE-compliant Common
Client Interface (CCl). Although not a requirement in the current J2EE specification,
itislikely to be arequirement in alater version. Consequently, the ADK focuses on
helping you implement a CCl interface for your adapter.
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How to Use this Section

This section (“ Step 4: Implementing the CCI”) describes some of the interfaces you
can usetoimplement the CCI. A minimum of two interfaces are necessary to complete
thetask (see“Basic CCl Implementation” on page 6-37). Each of theseisdescribedin
detail, followed by adiscussion of how they were extended in the sample adapter
included with the ADK.

Following the two required interfaces, the additional interfaces are described in detail,
including information regarding why you might use them and what benefit they
provide to an adapter.

Basic CCl Implementation

To implement the CCI for your adapter, you need to extend at least these two
interfaces:

m  Connect i on, which represents an application-level handle that is used by a
client to access the underlying physical connection.

®m | nteraction, which enables a component to execute EIS functions.
Ideally, you will implement these interfaces in the order specified above.

In addition to theseinterfaces, you canimplement any of the other interfaces described
in this step, as your adapter needs dictate. These interfaces are:

m ConnectionFactory
®  Connecti onMet aDat a
®  ConnectionSpec

m | nteractionSpec

m Local Transaction

m Record

®  Resour ceAdapt er Met aDat a
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Connection

j avax. resource. cci . Connection

A Connect i on represents an application-level handlethat isused by aclient to access
the underlying physical connection. The actual physical connection associated with a
Connect i on instance is represented by a ManagedConnect i on instance.

A client gets a Connect i on instance by using the get Connect i on() method on a
Connect i onFact ory instance. A Connect i on can be associated with zero or more
I nt er act i on instances.

ADK Implementation

The ADK provides an abstract implementation of thisinterface called
Abst r act Connect i on. Thisinterface provides the following functionality:

m Accessto the ADK logging framework

m  Accessto an Abst r act ManagedConnect i on instance

m  State management and assertion checking

Y ou will need to extend this class by providing an implementation for:

public Interaction createl nteraction()
t hrows ResourceException

This method creates an interaction associated with this connection. An interaction
enables an application to execute EIS functions. This method:

m Returns: | nt er act i on instance

m Throws: Resour ceExcept i on - Exception if the create operation fails
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Interaction

javax. resource. cci.lnteraction

Thej avax. resource. cci . | nter acti on enables a component to execute EIS
functions. An I nt er act i on instance supports the following ways of interacting with
an ElSinstance:

m  Anexecut e() method that takes an input Recor d, output Recor d, and an
I nt er acti onSpec. This method executes the EI'S function represented by the
I nt er acti onSpec and updates the output Recor d.

m Anexecut e() method that takesan input Record and an | nt er act i onSpec.
This method implementation executes the EI'S function represented by the
I nt er acti onSpec and produces the output Recor d asareturn value.

Aninteraction instanceis created from aconnection and isrequired to maintain its
associationwiththeConnect i on instance. Thecl ose() method releasesall resources
maintained by the adapter for the interaction. The close of an | nt er act i on instance
should not close the associated Connect i on instance.

ADK Implementation

The ADK provides an implementation of this interface called
Abstract | nt eracti on. Thisinterface:

m  Provides access to the ADK logging framework.
m  Manageswarnings.

Y ou must supply a concrete extension to Abst r act I nt er act i on that implements
execut e() . Use at least one of the following versions of execut e() :

execute() Version 1

Theexecut e() method declared in Listing 6-27 shows an interaction represented by
thel nt er acti onSpec. Thisform of invocation takes an input record and updates the
output record.

This method:
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m  Returnstrueif execution of the EIS function has been successful and output
Recor d has been updated; otherwise it returns false.

m  Throws ResourceException - Exception if execute operation fails.

Listing 6-27 execute() Version 1 Code Example

publ i c bool ean execute(lnteracti onSpec ispec,
Record i nput,
Record out put)
t hrows Resour ceException

The parametersf or execut e() version 1 are:

Table 6-3 execut e() Version 1 Parameters

Parameters Description

ispec InteractionSpec representing a target EIS data/function module
input Input Record

output Output Record

execute() Version 2

The execut e() method declared in Listing 6-28 also executesan | nt er acti on
represented by thel nt er act i onSpec. Thisform of invocation takes an input Recor d
and returns an output Recor d if the execution of thel nt er act i on has been
successful.

This method:

m Returnsan output Recor d if execution of the EIS function has been successful;
otherwise it throws an exception.

m  Throws ResourceException - Exception if the execute operation fails.

If an exception occurs, this method will notify its Connect i on, which will take the
appropriate action, including closing itself.
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Listing 6-28 execute() Version 2 Code Example

public Record execute(lnteractionSpec ispec,
Record i nput)
t hrows Resour ceException

The parametersfor execut e() version 2 are:

Table 6-4 execute() Version 2 Parameters

Parameter Description
ispec I nteractionSpec representing atarget EI'S data/function module
input Input Record

Using XCCl to Implement the CCI

XCCI (XML-CCI) Itisadiaect of CCI that uses XML-based record formats to
represent data. It provides the tools and framework for supporting this record format.
There are two primary components of XCCI: Ser vi ces and Docunent Recor ds.

A service represents functionality availablein an EIS and is comprised of four
components:

m  Unigque Business Name

Every service has a unique business name that indicates itsrole in an integration
solution. For example, in an integration solution involving a Customer
Relationship Management (CRM) system, you may have a service named
“CreateNewCustomer”. It isimportant to understand that the service name
should reflect the business purpose of the service; it is an abstraction from the
name of the function(s) your serviceinvokesin the EIS

m  Request Document Definition

The request document definition describes the input requirements for a service.
The com bea. document . | Docunent Def i ni ti on interface embodies all the
metadata about a document type. It includes the document schema (structure and
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usage), and the root element name for all documents of thistype. The root
element name is needed because an XML schema can define more than one
possible root element.

m  Response Document Definition

The response document definition describes the output for a service.

m  Additional Metadata

A serviceis ahigher-order component in an integration solution that hides most
of the complexity involved in executing functionality in an EIS. In other words,
a service does not expose many of the details required to interact with the EISin
its public interface. Thisimplies that some of the information required to invoke
afunctionin an EISis not provided by the client in the request. Consequently,
most services need to store additional metadata. In WebL ogic Integration, this
additional metadata is encapsulated by an adapter’s

j avax. resource. cci . | nt eracti onSpec implementation class.

DocumentRecord

IDocument

com bea. connect or. Docunent Recor d

Atruntime, the XCCI layer expects Docunment Recor d objectsasinput to aserviceand
returns DocumentRecord objects as output from a service. Docunent Recor d
implementsthej avax. resource. cci . Recor d and the

com bea. docunent . | Docunent interfaces. See “Record” on page 6-50 for a
description of that interface. | Docunent , whichfacilitates XML input and output from
the CClI layer in an adapter, is described in the following section.

com bea. docunent . | Docunent

An| Docunent isa higher-order wrapper around the W3C Document Object Model
(DOM). Theprimary value-add of thel Docunent interfaceisthat it providesan XPath
interface to elements in an XML document. In other words, | Document objects are
queryable and updatable using X Path strings. For example, The XML document
shown in Listing 6-29 describes a person named “Bob” and some of the details about
“Bob.”
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Listing 6-29 XML Example

<Per son nane="Bob" >
<Home squar eFeet ="2000"/ >
<Fam | y>
<Child nane="Ji my">
<Stats sex="mml e" hair="brown" eyes="blue"/>
</ Child>
<Chi |l d name="Susie">
<Stats sex="fenal e" hair="bl onde" eyes="brown"/>
</ Child>
</ Fam | y>
</ Per son>

By using | Document , you can retrieve Jimmy'’s hair color using the code shown in
Listing 6-30:

Listing 6-30 IDocument Data Retrieval Code Sample

Systemout.println("Jimy’'s hair color: " +
person. get Stri ngFrom("// Person[ @ane=\"Bob\"]/Fani | y/Child
[ @ame=\"Jimy\"]/Stats/ @air");

On the other hand, if you used DOM, you would need to enter the code shown in
Listing 6-31:

Listing 6-31 DOM Data Retrieval Code Sample

String strJimmysHairColor = null;
org.w3c. dom El enent root = doc. get Docunent El enent () ;
if (root.getTagNane().equal s("Person") &&
root.getAttribute("name"). equal s("Bob") {
org.w3c. dom NodeList list = root.
get El ement sBy TagNanme(" Fam | y");
if (list.getLength() > 0) {
org.w3c.dom El enent famly = (org.w3c.dom
El enent)list.item0);

Developing Adapters ~ 6-43



Developing a Service Adapter

org.w3c. dom NodeLi st childList =
fam |y. get El enent sByTagNane(" Child");

for (int i=0; i < childList.getLength(); i++) {
org.w3c.dom El enent child = childList.iten(i);

if (child.getAttribute("nanme").equal s("Jimy")) {
org. w3c. dom NodelLi st statsList =

chi |l d. get El ement sByTagNanme(" St ats");

if (statsList.getlLength() > 0) {
org.w3c. dom El enent stats statsList.iten(0);

strJi mysHai r Col or stats.getAttribute("hair");

Asyou can see, by using | Docunent , you can simplify your code.

ADK-Supplied XCCI Classes

The ADK provides several classes that will help you implement XCCI for your
adapters. This section describes those classes.

AbstractDocumentRecordInteraction

6-44

com bea. adapt er. cci . Abstract Docunent Recor dl nteracti on

This class extends the ADK's abstract base | nt er act i on,

com bea. adapt er. cci . Abstract I nt eracti on. The purpose of thisclassisto
provide convenience methods for manipulating Docunment Recor ds and to reduce the
amount of error handling the you need to implement. Specificaly, this class declares:
protected abstract bool ean execute(lnteractionSpec ixSpec,

Docunent Record i nput Doc, Docunent Record out put Doc) throws

Resour ceExcepti on

and

protected abstract Docunment Record execute(lnteracti onSpec i xSpec,
Docurent Record i nput Doc) throws ResourceException

These methods will not be invoked on the concrete implementation until the
parameters have been verified that they are Docunent Recor d objects.
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DocumentDefinitionRecord

com bea. adapt er. cci . Docunent Defi ni ti onRecord

This class allows the adapter to return an | Docunent Def i ni ti on fromits
Document Recor dl nt er act i on implementation. This classis useful for satisfying
design-time requests to create the request and/or response document definitions for a
service.

DocumentinteractionSpecimpl

com bea. adapt er. cci . Docunent I nt eracti onSpecl npl

This class allows you to save the request document definition and response document
definition for aserviceintothel nt er act i onSpec provided to the execute method at
run time. Thisis useful when thel nt er act i on for an adapter needs accessto the
XML schemas for aservice at run time.

XCCI Design Pattern

A common design pattern that emerges when using the XCCI approach is to support
the definition of servicesinthel nt er act i on implementation. In other words, the

j avax.resource. cci. | nteraction implementation for an adapter allows aclient
program to retrieve metadata from the underlying EIS in order to define a WebL ogic
Integration service. Specifically, this means that the interaction must be able to
generatethe request and response XML schemas and additional metadatafor aservice.
Additionally, thel nt er act i on could also allow aclient program to browse a catalog
of functions provided by the EIS. This approach facilitates athin client architecture for
your adapter.

The ADK providesthe com bea. adapt er. cci . Desi gnTi nel nt er act i on-
Specl npl classto help you implement this design pattern. The

sanpl e. cci . I nteractionl npl class demonstrates how to implement this design
pattern using the Desi gnTi nel nt er act i onSpecl npl class.

Using Non-XML J2EE-Compliant Adapters

The ADK provides aplug-in mechanism for using non-XML adapterswith WebL ogic
Integration. Not all pre-built adapters use XML astheir
j avax. resource. cci . Recor d datatype; for example:
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m  You have developed a J2EE-compliant adapter with a proprietary record format.

m You purchased athird-party J2EE-compliant adapter that uses a proprietary
record format in the adapter’s CCl layer.

To facilitate implementation of these types of adapters, the ADK provides the

com bea. connect or . | Recor dTr ansl at or interface. At run time, the application
view engine uses an adapter’s| Recor dTr ansl at or implementation to translate
request and response records before executing the adapter’ s service.

Since the application integration engine only supports

j avax. resource. cci . Recor d of typecom bea. connect or . Docunment Recor d,
you must trandlate this proprietary format to a document record for request and
response records. Y ou do not need to rewrite the adapter’s CCl interaction layer. By
inserting a class into the WebL ogic Integration engine classpath that implements

| Recor dTr ansl at or, the application view engine will execute the translate methods
in your translator class on each record for request and response.

The requirements and restrictions for implementing this trandator class are that there
isaoneto one correl ation between adapter and thetrandlator. The plug-in architecture
loads the tranglator class by name, using the full class name of the adapter's

I nt eracti onSpec plusthe phrase“RecordTranglator”; for example, if the adapter's
I nt eract i onSpec class namewas com bea. adapt er . dbns. cci .

I nt eracti onSpecl npl , then the engine would load the class com bea. adapt er .
dbms. cci . I nteracti onSpecl npl Recor dTr ansl at or if it was available.

See the Javadoc for com bea. connect or. | Recor dTr ansl at or at
W.I _HOVE/ docs/ api docs/ comd beal/ connect or/ | RecordTransl ator. ht m fora
description of the methods that must be implemented.

ConnectionFactory
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j avax. resource. cci . Connecti onFact ory

Connect i onFact or y provides an interface for getting connection to an EIS instance.
An implementation of the Connect i onFact ory interface is provided by an adapter.

The application codelooksup aConnect i onFact or y instance from JNDI namespace
and usesit to get EI'S connections.
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An implementation class for Connect i onFact ory isrequired to implement
java.io. Serializabl e andjavax.resource. Ref erenceabl ei nterfaces to
support INDI registration.

ADK Implementation

The ADK provides Connect i onFact or yl npl , aconcrete implementation of the
j avax. resource. cci . Connect i onFact ory interface that provides the following
functionality:

m Accessto the ADK logging framework
m  Accessto adapter metadata
m |mplementation of the get Connect i on() method

Typically, you will not need to extend this class and can use it outright.

ConnectionMetaData

j avax. resource. cci . Connect i onMet aDat a

Connect i onMet aDat a providesinformation about an El Sinstance connected through
aConnection instance. A component calls the method Connect i on. get Met aDat a to
get aConnect i onMet aDat a instance.

ADK Implementation
By default, the ADK provides an implementation of this class viathe

com bea. adapt er . spi . Abst ract Connect i onMet aDat a class. You will need to
extend this abstract class and implement its four abstract methods for your adapter.

ConnectionSpec
j avax. resource. cci . Connect i onSpec
Connect i onSpec isused by an application component to pass connection

reguest-specific properties to the Connect i onFact ory. get Connect i on() method.
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It is recommended that you implement the Connect i onSpec interface as a JavaBean
so that it can support tools. The properties on the Connect i onSpec implementation
class must be defined through the getter and setter methods pattern.

The CCI specification defines a set of standard properties for an Connect i onSpec.
The properties are defined either on aderived interface or an implementation class of
an empty Connect i onSpec interface. In addition, an adapter may define additional
properties specific to its underlying EIS.

ADK Implementation

Since the Connect i onSpec implementation must be a JavaBean, the ADK does not
supply an implementation for this class.

InteractionSpec

6-48

j avax. resource. cci.lnteractionSpec

Anl nteractionSpec holds properties for driving an interaction with an EIS
instance. It isused by an interaction to execute the specified function on an underlying
ElS.

The CCI specification defines a set of standard propertiesfor an | nt er act i onSpec.
Anlnteracti onSpec implementation is not required to support a standard property
if that property does not apply to its underlying EIS.

Thel nt er act i onSpec implementation class must provide getter and setter methods
for each of its supported properties. The getter and setter methods convention should
be based on the JavaBeans design pattern.

Thel nt er act i onSpec interface must be implemented as a JavaBean in order to
support tools. An implementation classfor I nt er act i onSpec interfaceisrequired to
implement the java.io.Serializable interface.

Thel nt er act i onSpec containsinformation that is not in Record but helps determine
what EIS function to invoke.

The standard properties are described in Table 6-5:
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Table 6-5 Standard I nteractionSpec Properties

Property Description
Funct i onNane Name of an EIS function
I nteractionVerb Mode of interaction with an EIS instance: SYNC_SEND,

SYNC_SEND RECEI VE, SYNC RECEI VE

Execut i onTi meout The number of milliseconds an Interaction will wait for an
EI'S to execute the specified function

The following standard properties are used to give hints to an interaction instance
about the Resul t Set requirements:

B FetchSize
m FetchDirection

m MaxFi el dSi ze

Resul t Set Type
m Resul t Set Concurrency

A CCI implementation can provide additional properties beyond that described in the
InteractionSpec interface.

Note: Theformat and type of the additional propertiesis specifictoan EISandis
outside the scope of the CCl specification.

ADK Implementation

The ADK contains a concrete implementation of

javax.resource. cci. |l nteractionSpec called | nteracti onSpecl npl . This
interface provides a base implementation for you to extend by using getter and setter
methods for the standard interaction properties described in Table 6-5.
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LocalTransaction

Record

j avax. resource. cci. Local Transacti on

ThelLocal Transact i on interface is used for application-level local transaction
demarcation. It defines atransaction demarcation interface for resource manager local
transactions. The system contract level Local Transact i on interface (as defined in
thej avax. resour ce. spi package) is used by the container for local transaction
management.

A local transaction is managed internal to aresource manager. There is no external
transaction manager involved in the coordination of such transactions.

A CCI implementation can (but is not required to) implement the Local Tr ansact i on
interface. If the Local Transact i on interfaceis supported by a CCl implementation,
then the method Connect i on. get Local Transacti on() should return a

Local Transacti on instance. A component can then use the returned

Local Transact i on to demarcate a resource manager local transaction (associated
with the Connect i on instance) on the underlying EIS instance.

The com bea. adapt er . spi . Abst ract Local Tr ansact i on class also implements
thisinterface.

For more information on local transactions, see “ Transaction Demarcation” on page
6-24.

j avax. resource. cci . Record

Thej avax. resour ce. cci . Recor d interfaceisthe base interface for representing an
input or output to the execut e() methods defined on an Interaction. For more
information on the execut e() methods, see “execute() Version 1” on page 6-39 and
“execute() Version 2" on page 6-40

A MappedRecor d or | ndexedRecor d can contain another Recor d. This means that
you can use MappedRecor d and | ndexedRecor d to create a hierarchical structure of
any arbitrary depth. A basic Javatypeis used asthe |leaf element of a hierarchical
structure represented by a MappedRecor d or | ndexedRecor d.
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The Recor d interface can be extended to form one of the representations shown in
Table 6-6:

Table 6-6 Record I nterface Representations

Representation Description

MappedRecord A key-valuepair based collection representing arecord.
Thisinterfaceisbased onthe j ava. util. Map.

I ndexedRecord An ordered and indexed collection representing a
record. Thisinterface is based on the
java.util. List.

JavaBean based representation of  An exampleisacustom record generated to represent a

an EIS abstraction purchase order in an ERP system.

j avax. resource. ccCi . This interface extends both java.sgl.ResultSet and

Resul t Set javax.resource.cci.Record. A ResultSet represents
tabular data.

Assuming the adapter implementsa CCl interface, the next consideration istherecord
format for aservice. A service has arequest record format and a response record
format. The request record provides input to the service and the response record
provides the EIS response.

ADK Implementation

The ADK focuses on helping you implement an XML -based record format in the CClI
layer. To thisend, the ADK providesthe Docunent Recor d class. In addition, you can
use BEA's schematoolkit to devel op schemas to describe the request and response
documents for a service.

The ADK provides Recor dI npl , a concrete implementation of the
j avax. resource. cci . Recor d interface that provides getter and setter methods for
record name and description.

If an adapter provider wants to use an XML -based record format (which is highly
recommended), the ADK also providesthe com bea. adapt er. cci . Abst r act
Document Recor dl nt er act i on class. This class ensures that the client passes
DocumentRecord objects. In addition, this class provides convenience methods for
accessing content in a Docunent Recor d.
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ResourceAdapterMetaData

j avax. resource. cci . Resour ceAdapt er Met aDat a

Theinterfacej avax. r esour ce. cci . Resour ceAdapt er Met aDat a provides
information about capabilities of an adapter implementation. A CCl client uses a
Connect i onFact or y. get Met aDat a to get metadata information about the adapter.
The get Met aDat a() method does not require establishment of an active connection
to an ElS instance. The Resour ceAdapt er Met aDat a interface can be extended to
provide more information specific to an adapter implementation.

Note: Thisinterface does not provide information about an EIS instance that is
connected through the adapter.

ADK Implementation

The ADK provides Resour ceAdapt er Met aDat al npl that encapsulates adapter
metadata and provides getters and setters for all properties.

Step 5: Testing the Adapter

6-52

The ADK provides atest harness that leverages JUnit, an open-source tool for unit
testing. Y ou can find more information on JUnit at:

http://mww. j unit . org

com bea. adapt er . t est . Test Har ness does the following:

m Reads a properties file containing test configuration information.
m |nitializesthe log toolkit.

m [nitializes JUnit TestSuite.

m | oadstest classes and executes them using JUnit.

m  Allowsyou to test code off-line and outside of Weblogic Server.
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Using the Test Harness

To usethe test harness in the ADK, complete the following steps:

1. Createaclassthat extendsj uni t . f r amewor k. Test Case. The class must provide
a static method named suite that returnsanew j uni t . f ramewor k. Test Sui t e.

2. Implement test methods; name of methods should begin with “test”.

3. Create/alter thet est . properti es inthe project directory (if you clone the
sample adapter, then your adapter will already have abaset est . propertiesin
the project directory). The properties file should contain any configuration
properties needed for your test case.

4. Invokethetest using Ant. Your Ant bui | d. xm file will need atest target that
invokesthe com bea. adapt er . t est . Test Har ness class with the properties
file for your adapter. For example, the sample adapter uses the Ant target shown
in Listing 6-32:

Listing 6-32 Ant Target Specified in the Sample Adapter

<target nane='test’ depends=' packages’ >
<j ava cl assnanme=' com bea. adapt er. test. Test Harness’ >
<arg val ue=' - DCONFI G _FI LE=t est . properties’/<cl asspath
refid=" CLASSPATH / >
</java>

This target invokes the VM with main class
com bea. adapt er . t est . Test Har ness using the classpath established for the
sample adapter and passes the command-line argument:

- DCONFI G_FI LE=t est . properties

Test Case Extensions Provided by the ADK

The sample adapter ships with two basic Test Case extensions:

m sanpl e. spi . NonManagedScenari oTest Case

Developing Adapters  6-53



6

Developing a Service Adapter

sanpl e. event. O f |l i neEvent Gener at or Test Case

sample.spi.NonManagedScenarioTestCase

NonManagedScenari oTest Case alows you to test your SPI and CCl classesin a
non-managed scenario. Specifically, this class tests the following:

Initialization of the ManagedConnect i onFact or y implementation
Serialization/De-serialization of the ManagedConnect i onFact ory instance
Opening a connection to the EIS

Closing a connection to the EIS; you can make sure all associated resources are
getting closed when a connection is closed

sample.event.OfflineEventGeneratorTestCase

sanpl e. event . O f| i neEvent Gener at or Test Case allows you to test the inner
workings of your event generator outside of Weblogic Server. Specificaly, this class
tests the following for the event generator:

It ssimulates the event router and instantiates a new instance of the adapter’s
event generator.

It passesthet est . properti es tothe event generator for initialization; this
allows you to test your initialization logic.

It refreshes the event generator randomly; this allows you to test your
set upNewTypes() andr enoveDeadTypes() methods.

It receives event postings and displays them to the log file for the adapter.

sample.client. ApplicationViewClient

6-54

sanpl e. client. ApplicationViewnd i ent offersan additional way of test your
adapter. This classis a Java program that demonstrates how to invoke a service and

listen for an event on an application view. The Ant bui | d. xml provides the “client

”

target to allow you to use the Appl i cati onVi ewCl i ent program. Executing ant
cl i ent will provide the usage for the program. To see an example of

sanpl e.client. ApplicationViewdient.java, gotoW.Il _HOVE adapt ers/
sanpl e/ src/ sanpl e/ client.
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Note: sanple.client. ApplicationViewd ient isnotintegrated with the test
harness.

Step 6: Deploying the Adapter

After implementing the SPI and CCl interfaces for an adapter, and then testing it,
deploy it into WebL ogic Integration. Y ou can deploy an adapter either manually or
from the WebL ogic Server Console. See Chapter 9, “Deploying Adapters,” for
complete information.
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CHAPTER

{ Developing an Event
Adapter

Event adapters propagate information from an EIS into the WebL ogic Integration
environment. These types of adapters can be described as publishers of information.
All WebL ogic Integration event adapters perform the following three functions:

They respond to “events’ that occur inside the running EI'S and extract data
about the event from the EI S into the adapter.

They transform event data from the EI'S specific format to an XML document
that conforms to the XML schemafor the event. The XML schemais based on
metadata in the EIS.

They propagate the event into the WebL ogic Integration environment by using
the event router.

WebL ogic Integration implements the aspects of these three functionsthat are generic
across al event adapters. Y ou only need to focus on the EI'S specific aspects of your
adapter.

This section contains information on the following subjects:

Event Adapters in the Run-time Environment

The Flow of Events

Step 1: Development Considerations

Step 2: Configuring the Development Environment
Step 3: Implementing the Adapter

Step 4: Testing the Adapter
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m  Step 5. Deploying the Adapter

Event Adapters in the Run-time
Environment

The behavior of an Event in the run-time environment is depicted in Figure 7-1.
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Figure7-1 Event Adaptersin the Run-time Environment
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The Flow of Events

Figure 7-2 outlines the steps required to develop an Event Adapter.

Figure7-2 Event Adapter Flow of Events
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Step 1: Development Considerations

These are the items you need to consider before commencing with event adapter
development. The Adapter Setup Worksheet will provide much of thisinformation.
See Appendix D, “ Adapter Setup Worksheet.”

1. Determine the event types.
You need to identify what exactly comprises the event:
e What will its contents be?
o How will it be defined in the XML schema?
e What will trigger it?
2. Determine the data extraction method.
Next, you need to decide which method of data extraction will be used:
e “Push,” wherein the EIS notifies the adapter of an event.
e “Pull,” where the adapter pollsthe EIS and pulls event data fromit.

Use the pull method when your adapter needsto poll the EIS to determine a
change-of-state. Use a push event when you want to implement an event
generation that works more like a publish/subscribe model.

Step 2: Configuring the Development
Environment

This step describes the processes you must complete to prepare your computer for
adapter development.
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Step 2a: Set up the File Structure

Thefile structure necessary to build an event adapter is the same as that required for
service adapters. See“ Step 2a: Set Up the File Structure” in Chapter 6, “Developing a
Service Adapter.”

Step 2b: Assign the Adapter Logical Name

Next, you need to assign the adapter’s logical name. By convention, thisnameis
comprised of the vendor name, the type of EIS connected to the adapter, and the
version number of the EIS and is expressed as vendor_EIStype EISversion. For
example, BEA W.S_SAMPLE_ADK, where:

m BEA WSisthevendor
m SAMPLE isthe EIS-type

m ADK isthe EISversion

Step 2c: Set Up the Build Process

7-6

WebL ogic Integration employs a build process based upon Ant, a 100% pure
Java-based build tool. For more information on Ant, please see “Ant-Based Build
Process’ on page 3-4. For more information on using Ant, go to:

http://jakarta. apache.org/ant/i ndex. htm

The sample adapter shipped with WebL ogic Integration (located in

WL _HOVE/ adapt er s/ sanpl e) containsthefilebui | d. xm (located in

W.I _HOVE/ adapt er s/ sanpl e/ proj ect) . Thisisthe Ant build file for the sample
adapter. It contains the tasks needed to build a 2EE-compliant adapter. Running the
GenerateAdapterTemplate utility to clone adevelopment tree for your adapter creates
abui I d. xm file specifically for that adapter. Thiswill free you from having to
customize the sample bui | d. xm and will ensure that the code is correct. For
information on using the GenerateAdapter Template utility, see Chapter 4, “Creating a
Custom Development Environment.”
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For more information on the build process, see “ Step 2c: Setting Up the Build
Process,” in Chapter 6, “Developing a Service Adapter.”

Step 2d: Create the Message Bundle

Any message destined for the end-user should be placed in a message bundle. The
message bundleissimply a. properti es text file that contains key=value pairs that
allow you to internationalize messages. When alocale and national language are
specified at run time, the contents of the message is interpreted, based upon the
key=value pair, and the message is presented to the user in the correct language for his
or her locale.

For instructions on creating a message bundle, please refer to the JavaSoft tutorial on
internationalization at:

http://java. sun. com docs/ books/tutorial/i18n/index.htm

Step 2e: Configure Logging

Thefinal step in configuring your development environment is to configure logging.
Before you begin, read more about logging in Chapter 2, “Concepts.” Logging is
accomplished using the logging tool Logd4j, developed as part of the Apache Jakarta
project. For information on using thistool, please see Chapter 5, “Using the Logging
Toolkit.”

Create an Event Generation Logging Category

For event adapters, you will need to create alogging category specifically for event
generation (for more information on logging categories, see “Message Categories’ on
page 5-3). Edit the logging configuration file for the specific adapter

(adapt er _| ogi cal _name. xm inW.I _HOVE/ adapt er s/ ADAPTER/ src/ where
ADAPTER is the adapter you are building) by adding the code in Listing 7-1.
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Step 3:

Listing 7-1 Sample Code Creating an Event Generation L ogging Category

<cat egory name=' BEA W.S_SAMPLE_ADK. Event Generator’ cl ass=' com bea
| oggi ng. LogCat egory’ >

</ cat egory>

Y ou must replace BEA W.S_SAMPLE_ADK with your adapter logical name.
By not setting any specific parametersfor this category, it will inherit all of the parent

category’s property settings. In this example, the parent category is
BEA_W.S_SAMPLE_ADK.

Implementing the Adapter

Implementing an event adapter is a two-step process. Y ou heed to:

m Create an event generator. This process implements the data extraction method
(that is, will you extract data by a push or a pull mechanism) and the
| Event Gener at or interface. Thisinterface is used by the event router to drive
the event generation process.

m Implement the data transformation method.

This section shows you how to accomplish these tasks.

Step 3a: Create an Event Generator

Event generation provides an adapter with a mechanism to either receive notification
from an EIS or poll an EIS for the specific occurrence of an event. The event
generation provided by the WebL ogic Integration engine is very powerful in that a
single event generator can support multiple types of events. An event typeis defined
by the configuration properties for an event.
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Typically event properties are defined by the properties associated with an event at
design time. When configuring an event adapter, the adapter may have one or more
Web pagesthat it uses to collect event properties. These properties are saved with the
application view descriptor and passed back to the event at run time. The WebL ogic
Integration engine uses the properties and the source application view to determine
how to route back to thelisteners. For instance, two separate deployments of the same
event generator with identical properties will result in only asingle

| Event Def i ni ti on being created by the WebL ogic Integration engine. Whereas, a
single| Event Def i ni ti on will be created for every deployment of asingle event
adapter where the properties are different. It istheresponsibility of the event generator
todeterminewhich| Event Def i ni ti on touseintherouting process. Thisistypically
done based on property values and specific event occurrences.

Thel Event Def i ni ti on objects are used by your implementation of the event
generator to route specific events back to their listener. As discussed before, the
WebL ogic Integration engine will create | Event Def i ni ti on objectsfor deployed
application views containing events. Y ou will use the | EventDefinition objects to
extract specific properties regarding the deployment of an application view, or to
access schema and routing objects. Y ou need to employ these attributes when routing
an event.

How the Data Extraction Mechanism is Implemented

WebL ogic Integration supports two mechanisms for data extraction:

m Push event generation. A state change is recognized when the object generating
events pushes a notification to the event generator. When the Push Event
generator receives the event, the WebL ogic Integration engine then routesto a
deployed application view. The push event generator uses a publish/subscribe
model.

m  Pull event generation, which is used when polling is necessary to accomplish the
determination of a state having changed. A process continually queries an object
until it has determined a change in state, at which point it creates an event,
which the BEA WebL ogic Integration engine then routes to a deployed
application view.
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The “Pull” Mechanism

7-10

The mechanism relies on a polling technique to determine if an event has taken place.
To implement a Pull scenario you must derive your event generator from the
Abst ract Pul | Event Gener at or inthecom bea. adapt er. event package.

Note: adk-eventgenerator. jar file must beincluded inyour . war makefile.
adk- event gener at or . j ar containsthe ADK base classes required to
implement an event generator.

The ADK supplies several abstract methodsin the Abst r act Pul | Event Gener at or
that you must override in your implementation. These methods are described in
Table 7-1.

Table 7-1 AbstractPullEventGenerator M ethods

Met hod Description

post Event s() Thepost Event s() methodiscalled fromtherun methodinthe
Abst ract Pul | Event Gener at or at aninterval that is
determined by the Event Router configuration files. The
post Event s() method is where you add any polling and
routing code. The post Event s( ) method isthe control method
for therest of your event generation, messagetransformation, and
routing code.

set upNewTypes() The set upNewTypes() method is used to preprocess any
| Event Def i ni ti on object being deployed. Only valid new
| Event Def i ni ti on objects are passed to the
set upNewTypes() method.

renoveDeadTypes() TherenpveDeadTypes() methodisused to handle any clean
up required for | Event Def i ni ti on objectsthat are being
un-deployed. The WebL ogic Integration engine cals
renoveDeadTypes() when application views with associated
events are being un-deployed.

dolnit() dol ni t () iscaled while the event generator is being
constructed. During the initialization process the event generator
can use pre-defined configuration val ues to setup the necessary
state or connections for the event generation process.
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Table 7-1 AbstractPullEventGenerator Methods

Met hod Description

doCl eanUpOnQui t () dod eanUpOnQui t () iscaled before ending the thread
driving the event generation process. Use this method to free any
resources allocated by your event generation process.

The “Push” Mechanism

The Push scenario uses notification to trigger the routing of an event. To implement
the Push scenario you must derive your event generator from the

Abst r act PushEvent Gener at or classinthecom bea. adapt er . event package.
Thereare severa other supporting classesincluded inthe event package. These classes
are described in Table 7-2.

Note: adk- event generator.jar must beincluded inyour . war makefile.

adk- event gener at or . j ar contains the WebL ogic Integration base classes
required to implement an event generator.

Table 7-2 AbstractPushEventGenerator Classes

Class Description

Abst ract PushEvent Gener at or The Abst r act PushEvent Gener at or class
contains the same abstract and concrete methods
asthe Abst ract Pul | Event Gener at or .
These methods areintended to be used in the same
manner as the
Abst ract Pul | Event Gener at or
implementation. See Table 7-1 for alist of these
methods and responsibilities.
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Table 7-2 AbstractPushEventGenerator Classes

Class

Description

| PushHandl er

Thel PushHandl er isan interface provided
primarily to abstract the generation of an event
from the routing of an event; however, it is not
required to implement a Push scenario. The

| PushHandl er isintended to betightly coupled
with the PushEvent Gener at or . Itisthe
PushEvent Gener at or that will initidize,
subscribe, and clean up the PushHandl er
implementation. Thel PushHandl er providesa
simple interface to abstract the generation logic.
The interface provides methods to initialize,
subscribe to Push events, and clean up resources.

PushEvent

The PushEvent isan event object derived from
java.util.Event bj ect.ThePushEvent
isintended to wrap an EI S notification and be sent
toany | PushEvent Li st ener objects.

Event Met aDat a

The Event Met aDat a classisintended to wrap
any data necessary for event generation. The
Event Met aDat a classis passed to the

| PushHandl er oninitialization. To seea
sampl e usage for these objects refer to the e-mail
sample code.

How the Event Generator is Implemented

An event generator implementation typically follows this flow of control:

m dol nit(); Thismethod creates and validates connections to the EIS.

m set upNewTypes(); Thismethod processes| Event Def i ni ti on objects
creating any required structures for processing.

m post Event s(); Thismethod iteratively invokes one of the two data extraction

mechanisms:

e Push: Poll the EIS for an event. If the event exists, determine which
I Event Def i ni ti on objectswill receive the event. Transform event data into
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an | Docunent object using the associated schema. Route the | Docunent
object using the | Event associated with the | Event Def i ni ti on object.

e Pull: When notified of an event the post Event s() method will extract the
event data from the PushEvent object and transform the event datato an
| Docunent object. Thel Document object is created based on the schema
associated with the event adapter. When the | Docunent contains the
necessary event datait is routed to the correct | Event Def i ni ti on objects.

m renoveDeadTypes(); Thismethod removesthe dead | Event Defi niti on
objects from any data structures being used for event processing. Free any
resources associated. | Event Def i ni ti on objects are considered “dead” when
the application view is undeployed.

m  dod eanUpOnQuit (); Thismethod removes any resources allocated during
event processing.

Thefollowing isaseriesof code samplesthat implement an event generator with aPull
mechanism.

Listing 7-2 showsthe class declaration for the sample adapter’ s (Pull) event generator.

Note: The Abst ract Pul | Event Gener at or implementsthe Runnabl e interface,
which enablesit to run on its own thread.

Listing 7-2 Sample Code Implementing a Pull Data Extraction M echanism

public class Event Gener at or
ext ends Abstract Pul | Event Gener at or

Sample EventGenerator

Listing 7-3 shows the simple constructor for an event generator. Y ou must invoke the
parent’ s constructor so that the parent’s members get initialized correctly. Thelisting
then shows how the dol ni t () method receives configuration information from the
map variable and validates the parameters. The sample contains any parameters
associated with the event generator at design time.
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Listing 7-3 Sample Constructor for an EventGenerator

publ i c Event Generator ()
{

super ();

protected void dolnit(Mp nmap)
throws java.l ang. Exception
{

| Logger | ogger = getlLogger();

m strUserNane = (String)nap. get("UserNane");
if (mstrUserNane == null || mstrUserNane.length() == 0
{

String strErrorMsg =
| ogger . get| 18NMessage( " event _generator_no_User Nane") ;
| ogger.error(strErrorMsg);

throw new ||| egal St at eExcepti on(strErrorMsg);

}
m strPassword = (String)map. get (" Password");

if (mstrPassword == null || mstrPassword.|ength() == 0)
{

String strErrorMsg = | ogger. getl 18NVessage
("event _generator_no_Password");
| ogger.error(strErrorMsg);
throw new ||| egal St at eExcepti on(strErrorMg);

post Event s() iscalled from the run method of our parent class, as shown in
Listing 7-4. This method polls the EI S to determine when a new event occurs. This
method will beinvoked at afixed interval, whichisdefined intheweb. xm filefor the
event router.

Listing 7-4 Sample Code | mplementing post Event s() Method

*/ protected void postEvents(|Event Router router)
throws java. |l ang. Exception
{

| Logger | ogger = getlLogger();
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/] TODO a real adapter would need to call into the EISto
/1 determ ne ifany new events occured since the last tine

/1 this method was i nvoked. For the sake of exanple, we'll just
/1 post a single event every tine this nethod gets invoked...
// event data will be the current tine on the

/1 The systemformatted according to the event definition...
/1 we'll 1ook for several event types...

Iterator eventTypeslterator = get Event Types();
if (eventTypeslterator. hasNext())

{
do

{

/1l The event router is still interested in this type of event

| Event Definition eventDef = (I EventDefinition)
event Typeslterator. next();
| ogger . debug(" CGenerating event for " + eventDef.getName());

/] Create a default event (just blank/default data)
| Event event = event Def. createDefaul t Event();
// Get the format for the event

java.util.Map event PropertyMap = event Def.
get PropertySet ();
String strFormat = (String)eventPropertyMap. get
("Format");
i f( logger.isDebugEnabl ed() )
| ogger . debug(" Format for event type '"+event Def.
get Nane()+"’ is ""+strFormat+""'");
java. text. Si npl eDat eFor mat sdf =
new j ava. t ext. Si npl eDat eFor mat (str Format) ;
| Docunent payl oad = event. get Payl oad();
payl oad. set Stringl nFirst("/Systeni me", sdf.format(new
Date()));

/1l let's log an audit nessage for this...

try
{ . . .
| ogger.audit(toString() + ": postEvents >>> posting event
["+payl oad. toXM_()+"] to router");
}

catch (Exception exc)
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{
}

/1 This call actually posts the event to the | Event Router

| ogger . war n( exc) ;

rout er. post Event (event);
} while (eventTypeslterator. hasNext());

}
}/1 end of postEvents

A real adapter would need to call into the EISto determineif any new events occurred
sincethelast time this method wasinvoked. Y ou can see a concrete example of thisin
the DBM S adapter included with the ADK. Refer to the post Event () method in
Event Gener at or. j ava, whichisin:

W.I _HOVE/ adapt er s/ dbns/ src/ com bea/ adapt er / dbns/ event /

Adding New Event Types

7-16

set upNewTypes() gets called during refresh to handle any new event types. This
allows usto perform any setup we need to handle a new type. The parent class has
already sanity-checked thel i st Of NewTypes() andlogged it; so you don't need to do
that here.

Listing 7-5 Sample Code Showing the Templatefor set upNewTypes()

protected void setupNewTypes(java.util.List |istC NewTypes)

{
Iterator iter = |istOFNewTypes.iterator();
while (iter.hasNext())
| Event Definition eventType = (I EventDefinition)iter.next();
}
}
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Removing Event Types for Application Views that are Undeployed

r emoveDeadTypes() iscalled during refresh to handle any event typesfor application
views that have been undeployed. Y ou will need to perform a cleanup process to
ensure that this event type is no longer handled, such as closing resources needed to
handle this specific event type. Listing 7-6 shows how r emoveDeadTypes() is
implemented.

Listing 7-6 Sample Code Showing the Templatefor r emoveDeadTypes()

protected void renpveDeadTypes(java.util.List |istC DeadTypes)
{

Iterator iter = |istOf DeadTypes.iterator();
while (iter.hasNext())

{

| EventDefinition event Type = (I EventDefinition)iter.next();

Removing Resources

Finally, dod eanUpOnQui t () gets called when the event generator is shutting down,
This method removes any resources allocated during event processing. The sample
adapter stubsin this method. The template for implementing this method is shown in
Listing 7-7.

Listing 7-7 Sample Code Showing doCleanUpOnQuit() M ethod Call

protected void dod eanUpOnQui t ()
throws java. |l ang. Exception

| Logger | ogger = getlLogger();
| ogger . debug(this.toString() + ": doCl eanUpOnQuit");

}
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Step 3b: Implement the Data Transformation Method

7-18

Datatransformation isthe process of taking datafrom the EIS and transforming it into
an XML schemathat can be read by the application server. For each event, a schema
will definewhat the XML output lookslike. Thisisaccomplished by using the sovand
| Docunent classlibraries. The following code listings show the data transformation
sequence:

m Listing 7-8 shows the code used to transform data from the EIS into XML
schema.

m Listing 7-9 shows the XML schema created by the codein Listing 7-8.
m Listing 7-10 showsthe valid XML document created by the schema shown in
Listing 7-9.

Listing 7-8 Sample Codefor Transforming EIS Datainto XML Schema

SOvBcherma schema = new SOMSchema() ;

SOMVElI enent root = new SOVEIl enent (" SENDI NPUT") ;
SOMConpl exType mai | Type = new SOMConpl exType();
root. set Type(nail Type);

SOvBequence sequence = nail Type. addSequence();
SOVEl ement to = new SOMVEl enent ("TO");

to.setM nCccurs("1");

to. set MaxQccur s("unbounded") ;

sequence. add(to);

SOMVEl ement from = new SOVEIl enent (" FROM') ;
fromsetM nCccurs("1");

fromset MaxCccurs("1");

sequence. add(from;

SOMVElI ement cc = new SOMEl erment (" CC") ;

cc.setM nCccurs("1");

cc. set MaxQccur s("unbounded") ;

sequence. add(cc);

SOMVElI ement bcc = new SOVEI enent ("BCC') ;

bcc. setM nCccurs("1");

bcc. set MaxCccur s( " unbounded") ;

sequence. add(bcc) ;

SOMEIl ement subj ect = new SOVEIl enent (" SUBJECT") ;
subj ect.setM nCccurs("1");

subj ect . set MaxCccurs("1");

sequence. add(bcc) ;

SOMVElI ement body = new SOVEl enent (" BODY") ;
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if (tenplate == null)
{ body.setM nCccurs("1");
body. set MaxCccurs("1");
}el se
{ Iterator iter = tenpl ate.getTags();
if (iter.hasNext())
{ SOMConpl exType bodyConpl ex = new SOMConpl exType();
body. set Type( bodyConpl ex) ;
SOMAI I all = new SOWAI I ();
while (iter.hasNext())
{ SOMVEl enent eNew = new SOVEl enent ((String)iter.next());
al | . add( eNew) ;

}/ 1 endwhil e
bodyConpl ex. set Group(al |');
}/ /endif
}//endif

sequence. add( body) ;
schenma. addEl enent (root);

Listing 7-9 XML Schema Created by Codein Listing 7-8

<xsd: schema xm ns: xsd="http://ww. w3. org/ 2001/ XM_Schenma" >
<xsd: el enent name="SENDI NPUT" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent name="TO' nmaxCccur s="unbounded"
type="xsd: string"/>
<xsd: el enent nanme="FROM' type="xsd:string"/>
<xsd: el enent nanme="CC' nmaxCccur s="unbounded"
type="xsd: string"/>
<xsd: el enent nanme="BCC' maxQCccurs=
"unbounded" type= "xsd:string"/>
<xsd: el ement name="BCC' maxCccur s="unbounded"
type="xsd: string"/>
<xsd: el ement nane="BODY" type="xsd:string"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
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Listing 7-10 Valid XML Document Created by Schema in Listing 7-9

</ xsd: schenma>
<?xm version="1.0"?>
<! DOCTYPE SENDI NPUT>
<SENDI NPUT>

<TQ >

<FROM >

<CC/ >

<BCC/ >

<BCC/ >

<BODY/ >

</ SENDI NPUT> <xsd: schema
xm ns: xsd="htt p: //ww. w3. or g/ 2001/ XM_Schema" >

Step 4. Testing the Adapter

Y ou can test the adapter by using the adapter test harness provided with WebL ogic
Integration. See “ Step 5: Testing the Adapter,” in Chapter 6, “Developing a Service
Adapter,”for a complete description of thistool and instructions for using it.

Step 5. Deploying the Adapter

After rebuilding the new adapter, deploy it into WebL ogic Integration. Y ou can deploy
an adapter either manually or from the WebL ogic Server Console. See Chapter 9,
“Deploying Adapters,” for complete information.
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CHAPTER

8 Developing a
Design-Time GUI

The ADK s design-time framework provides the tools you will use to build the
web-based GUI that adapter users need to define, deploy, and test their application
views. Although each adapter has ElS-specific functionality, all adaptersrequire a
GUI for deploying application views. The design-time framework minimizesthe effort
required to create and deploy these interfaces, primarily by using these two
components:

A web application component that allows you to build an HTML-based GUI by
using Java Server Pages (JSP). This component is augmented by tools such as
the JSP templates and tag library and the JavaScript library.

The abst r act Desi gnTi meRequest Handl er class, which provides asimple
API for deploying, undeploying, copying, and editing application views on a
WebL ogic Server.

This section includes information on the following subjects:

Introduction to Design-Time Form Processing
Design-Time Features

File Structure

The Flow of Events

Step 1: Development Considerations

Step 2: Determining the Screen Flow

Step 3: Configuring the Development Environment
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Step 4: Implementing the Design-Time GUI
Step 5: Writethe HTML Forms

Step 6. Implementing the L ook-and-Feel

Introduction to Design-Time Form
Processing

8-2

There are avariety of approachesto processing forms using Java Servlets and JSPs.
The basic requirements of any form processing approach are:

1

Display an HTML form.

To accomplish this task, you must:

e Generate the form layout using HTML.

e Indicate to the user which fields are mandatory.

e Prepopulate fields with defaults, if any.

When the user submits the form data, validate the field valuesin the HTTP
request.

To accomplish this task, you must:
e Supply logic to determine if all mandatory fields have avalue.

e For each value submitted, validate it against a set of constraints; for example,
seeing if an agefield isavalid integer between 1 and 120.

If any field values are invalid, the form must be redisplayed to the user with an
error message next to each erroneous field on the form. The error message should
be localized for the user’s preferred locale if the web application supports
multiple locales. In addition, the user’'slast input should be redisplayed so they do
not have to re-input any valid information. The web application should continue
with Step 2 and loop as many times as needed until all fields submitted are valid.
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4. Onceall fields have passed coarse-grained validation, the form data must be
processed. While processing the form data, an error condition may be
encountered that does not relate to individual field validation, such as a Java
exception. The form will need to be re-displayed to the user with alocalized error
message at the top of the page. Aswith step 3, al input fields should be saved so
the user does not have to re-enter any valid information.

To accomplish this task, the web application developer must:
e Determine which object or method implements the form processing API.

e Determine how and when to advance the user to the next page in the web
application.

5. If the form processing succeeds, the next page in the web application is displayed
to the user.

Form Processing Classes

Asyou canimagine, or have experienced, implementing all these stepsfor every form
in aweb application is quite atedious and error prone development process. The ADK
design-time framework simplifies this process by using a Model-View-Controller
paradigm. There are five classes involved in the form processing mechanism:

RequestHandler

com bea. web. Request Handl er

Thisclassprovides HT TP request processing logic. Thisclassisthe model component
of the MV C-based mechanism. Thisobject isinstantiated by theCont r ol | er Ser vl et
and saved in the HTTP session under the key handl er . The ADK providesthe

com bea. adapt er . web. Abst r act Desi gnTi meRequest Handl er . This abstract
base class implements functionality needed to deploy an application view that is
common across all adapters. Y ou will need to extend this class to supply adapter/EIS
specific logic.
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ControllerServlet

ActionResult

Word and Its

com bea. web. Control | er Servl et

Thisclassis responsible for receiving an HTTP request, validating each value in the
request, delegating the request to aRequest Handl er for processing, and determining
which page to display to the user. The Cont rol | er Ser vl et uses Javareflection to
determine which method to invoke on the Request Handl er . The

Cont rol | er Servl et looksfor an HTTP request parameter named doAct i on to
indicate the name of the method that implements the form processing logic. If this
parameter is not available, the Cont r ol | er Ser vl et does not invoke any methods on
the Request Handl er.

The Control I er Servl et isconfigured intheweb. xni file for the web application.
TheControl | er Ser vl et isresponsiblefor delegating HT TP requeststo amethod on
aRequest Handl er. You do not need to provide any code to use the

Cont rol | er Servl et . However, you must supply the initial parameterslisted in
Table 8-5.

com bea. web. Acti onResul t

Act i onResul t encapsulates information about the outcome of processing arequest.
Also provides information to the Cont r ol | er Ser vl et to help it determine the next
page to display to the user.

Descendants

com bea. web. val i dati on. Wrd

All fields in aweb application require some validation. The

com bea. web. val i dat i on. Wr d and its descendants supply logic to validate form
fields. If any fieldsareinvalid, the Wwor d object uses a message bundle to retrieve an

internationalized/localized error message for the field. The ADK supplies the custom
validators described in Table 8-1.
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Table 8-1 Custom Validatorsfor Word Object

Validator

Description

I nt eger

Determinesif the value for afield is an integer within a
specified range.

Fl oat / Doubl e

Determinesiif the value for afield is afloating point value
within a specified range.

Ildentifier

Determines if the value for afield isavalid Javaidentifier.

Perl 5 Regul ar

Determinesiif the value for afield matches a Perl 5 regular

Expr essi on expression.

URL Determinesiif the supplied valueisavalid URL

Enai | Determinesif the supplied value contains alist of valid e-mail
addresses.

Dat e Determinesiif the supplied value isavalid date using a

specified date/time format

AbstractinputTagSupport and Its Descendants

Submit Tag

com bea. web. t ag. Abstract | nput TagSupport

The tag classes provided by the Web toolkit are responsible for:

m Generating the HTML for aform field and pre-populating its value with a

default, if applicable.

m Displaying alocalized error message next to the form field if the supplied value

isinvalid.

m Initializingacom bea. web. val i dati on. Wr d object and saving it in web
application scope so that the validation object is accessible by the
Control | er Servl et using the form field's name.

Additionally, the ADK provides a submit tag, such as:
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<adk: submt name=' xyz_subnmit’ doAction='xyz'/>

Thistag ensures the doAct i on parameter is passed to the ControllerServlet in the
request. Thisresultsin the Cont r ol | er Ser vl et invoking thexyz() method on the
registered Request Handl er .

Form Processing Sequence

This section discusses the sequence in which forms are processed. Figure 8-1 shows
how forms are processed.

Prerequisites

Before forms can be processed, the following must occur:

1. When aJSP containing acustom ADK input tag is being written to the HTTP
response object, the tag ensures that it initializes an instance of
com bea. web. val i dat i on. Wr d and placesit into the web application scope,
keyed by the input field name. This makes the validation object available to the
Cont rol | er Servl et sothatit can perform coarse-grained validationonan HTTP
request prior to submitting the request to the Request Handl er . For example,

<adk:int nanme="age’ mnlnclusive="1 maxlnclusive= 120’
required="true' />

2. TheHTML for thistag will be generated when the JSP engine invokes the
doSt art Tag() method on an instance of
com bea. web. t ag. | nt eger TagSupport. Thel nt eger TagSupport instance
will instantiate a new instance of com bea. web. val i dati on. | nt eger Wr d and
add it to web application scope under the key age. Consequently, the
Control | er Servl et canretrievethel nt eger Wr d instance from its
Ser vl et Cont ext whenever it needs to validate avalue for age. The validation
will ensure that any value passed for age is greater than or equal to one and less
than or equal to 120.

3. Lastly, the HTML form must also submit a hidden field named doAct i on. The
value of this parameter is used by the Cont r ol | er Ser vl et to determine the
method on the Request Handl er that can process the form.

Following these prerequisites, the JSP form appears as shown in Listing 8-1:
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Listing 8-1 Sample JSP Form

<f orm met hod=" POST’
Age: <adk:int nane=' age’
required="true'/>

<adk: submit nanme=' processAge_subnit’

</fornp

action="controller’ >

m nl ncl usi ve="1’

max| ncl usi ve=" 120’

doAct i on=" processAge’ / >

Steps in the Sequence

The sequence diagram shown in Figure 8-1 illustrates the transactions that occur
during form processing.

Figure8-1 Ul Form Processing Sequence Diagram

[ ]
Controller Servlet Irteger In:_eger Request Action display. thanks |
Servlet Corntext ‘Word Su;;?ort Handler Result j=p Anks J=n
Wigh Application
End ILlser T T T T T T T T
| | | | | | | | |
| | | 1 | | | | |
| | | Intisliee and put in app scope | | | |
| | e | | | |
| | | | | | | | |
| urtepost ! :4 et age ,nev:' Integieriord) : : : : :
ade=10@(t0Actinh= | \ | | | | [
| processage)
| | | | | | | |
| 1 | | | | | | |
I geti"age™ | | | | | | |
| | e | | | | | |
| | | | | | | | |
| i S | | | | | |
! | *’a“"a{e( 109 ! | | | | |
| Lt
| | | | | | | |
! | | | | | |
| invoke the "processage” meihod using Java F%eflecﬁon
| | | ol | | |
| ! ! ! ! e processfge, ! !
| : : : : rue null, “thanks " : :
— !
| | | | | | | | |
| | . | | | | |
: | | geth%xtAdlon returns1 "thanks" | pl | |
| | | | | | | |
: | | rediredt to dizplay jsp whith dodction=thamks | | |
| t t t t t Ll |
| | | | | | | |
| ! ! ! ! ! | JSPinclude !
| | | | | | |
| | | | | | |
: ! ! ! ! ! !

™
|
|
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The sequence is asfollows:

1
2.

User submits the form with age=10, doAct i on=pr ocessAge.
Control | er Servl et retrievesthe agefield from the HTTP request.

Control | er Servl et retrievesacom bea. web. val i dati on. Wor d object from
its Ser vl et Cont ext using key age. The object is an instance of
com bea. web. val i dati on. | nt eger Wor d.

Control | er Servl et invokestheval i dat e() method on the wr d instance and
passes 10 as a parameter.

The Word instance determines that the value 10 is greater than or equal to 1 and
islessthan or equal to 120. The Word instance returns true to indicate that the
valueisvalid.

TheControl | er Servl et retrieves the Request Handl er from the session or
creates it and adds it to the session ashandl er.

The Cont rol | er Ser vl et usesthe Java Reflection API to locate and invoke the
processAge() method on the Request Handl er. An exception is generated if
the method does not exist. The method signature is:

public ActionResult processAge(HtpServl et Request request)
throws Exception

The Request Handl er processes the form input and returns an ActionResult
object to indicate the outcome of the processing. The Act i onResul t contains
information used by the Cont r ol | er Ser vl et to determine the next page to
display to the user. The next page information should be the name of another JSP
or HTML page in your web application; for example, t hanks would display the
t hanks. j sp page to the user.

The the ActionResult is asuccess, thenthe Cont r ol | er Ser vl et redirectsthe
HTTP response to the display page for the web application. In the ADK, the

display pageistypically display.jsp.

10. The di spl ay. j sp includes the JSP indicated by the cont ent parameter; for

example, t hanks. j sp, and displaysit to the user.
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Design-Time Features

Design-time development has its own features, different from those associated with
run-time adapter development. This section describes those features.

Java Server Pages

A design-time GUI is comprised of a set of ten Java Server Pages. JSPs are simply
HTML pages that call Java servlets to invoke some transaction. To the user, the JSP
looksjust like any other web page.

The JSPs that comprise adesign-time GUI are:

Table 8-2 Design-Time GUI JSPs

Filename Description

display.jsp Thedisplay page, also called the Adapter Home Page; this page
containsthe HTML necessary to create the look-and-feel of the
application view.

login.jsp The Adapter Design-Time Login page.

confconn. jsp

The Confirm Connection page; this page providesaform for the
user to specify connection parameters for the EIS.

appvwadmi n. j sp

The Application View Administration page; this page provides
asummary of an undeployed application view.

addevent.j sp

The Add Event page; this page allows the user to add a new
event to the application view.

addservc. j sp

The Add Service page; this page allows the user to add a new
service to the application view.

edtevent.jsp

The Edit Event pageisan optional page that allows usersto edit
events.
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Table 8-2 Design-Time GUI JSPs

Filename Description

edtservc. jsp The Edit Service pageis an optional page that allows usersto
edit services.

depappvw. j sp The Deploy Application View page; this page allowsthe user to
specify deployment properties.

appvwsum j sp The Summary page; this page displays the following

information about an application view:

m  Deployed State; that is, whether the application view is
deployed or undeployed

m  Connection Criteria

m  Deployment Information (pooling configuration, log level,
and security)

m List of Events
m  List of Services

For adiscussion on how to implement these JSPs, please refer to “ Step 2: Determining
the Screen Flow” on page 8-18.

JSP Templates

The design-time framework provides a set of JSP templates for rapidly assembling a
web application to define, deploy, and test a new application view for an adapter. A
templateisan HTML page that is dynamically generated by a Java Servlet based on
parameters provided in the HT TP request. Templates are used to minimize the number
of custom pages and custom HTML needed for aweb application. The templates
supplied by the ADK provide three primary features for adapter devel opers.

m  The ADK design-time templates provide most of the HTML forms needed to
deploy an application view. In most cases, you will only have to supply three
custom forms:

e Oneto collect the EIS-specific connection parameters.

e A second to collects the El S-specific information needed to add an event.
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e A third to collect the EI S-specific information needed to add a service. In
addition, you can supply acustom JSP for browsing a metadata catal og for

an EIS,

m Thetemplates also leverage the internationalization and localization features of
the Java platform. The content of every page in the web application isstored in a
message bundle. Consequently, the web interface for an adapter can be quickly

internationalized.

m  The templates centralize look-and-feel into a single location.

Refer to “ JSP Templates” on page 8-10 for a complete list of JSP templates provided

by the ADK.

The ADK Tag Library

The JSP tag library helps to develop user-friendly HTML forms and abstracts
complexity from the adapter page developers. Custom tags for form input components
allow page devel opersto seamlessly link to the validation mechanism. Customtagsare
provided for the following HTML input tags:

Table 8-3 ADK JSP Tags

Tag

Description

adk: check box

Determinesiif the checkbox form field should be checked when a
formis displayed; this tag does not perform validation.

adk: cont ent

Provides access to a message in the message bundle.

adk: date Verifiesthe user'sinput is a date val ue that meets a specific format.

adk: doubl e Verifiesthe user'sinput is adouble vaue.

adk: emai | Verifiesthe user'sinput isavaADKIid list of e-mail addresses (one
or more).

adk: f1 oat Verifiesthe user'sinput is afloat value.

adk:identifier

Verifiesthe user'sinput isavalid Javaidentifier.

adk: i nt

Verifiesthe user'sinput is an integer value.
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Table 8-3 ADK JSP Tags

Tag Description

adk: | abel Displays a label from the message bundle.

adk: passwor d Verifiesthe user'sinput in atext field against a Perl 5 regular
expression and marks the input with an asterisk (*).

adk: submi t Links the form to the validation mechanism.

adk: t ext Verifies the user'sinput against a Perl 5 regular expression.

adk: t ext area Verifiesthe user'sinput into atext area matches a Perl 5 regular
expression.

adk: url Verifiesthe user'sinput isavalid URL.

JSP Tag Attributes

Y ou can customize the JSP tags by applying the attributes listed in Table 8-4:

Table 8-4 JSP Tag Attributes

Tag Requires Optional Attributes

Attributes
adk: int, nane - field name def aul t - default value on page display
adk: f 1 oat, max| engt h - maximum length of value
adk: doubl e

si ze - display size
m nl ncl usi ve - value supplied by user must be greater than
or equal to thisvaue

max| ncl usi ve - value supplied by user must be lessthan or
equal to thisvalue

m nExcl usi ve - value supplied by user must be strictly
greater than this value

maxExcl usi ve - value supplied by user must be strictly less
than this value

requi r ed - (default isfalse, not required)
attrs - additional HTML attributes
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Table 8-4 JSP Tag Attributes

Tag

Requires
Attributes

Optional Attributes

adk:

date

nane - field name

def aul t - default value on page display

max| engt h - maximum length of value

si ze - display size

requi r ed - (default isfalse, field is not required)
attrs - additional HTML attributes

| eni ent - should the date formatter belenient inits parsing?
default isfalse

f or mat - the expected format of the user's input, default is
“mm/dd/yyyy”

adk:
adk:
adk:

emil,
url,
identifier

nane - field name

def aul t - default value on page display

max| engt h - maximum length of value

si ze - display size

requi r ed - (default isfalse, field is not required)
attrs - additional HTML attributes

adk:
adk:

t ext,
passwor d

nane - field name

def aul t - default value on page display

max| engt h - maximum length of value

si ze - display size

requi r ed - (default isfalse, field is not required)
attrs - additional HTML attributes

pattern -aPerl 5regular expression

adk:

textarea

nane - field name

def aul t - default value on page display

requi red - (default isfalse, field is not required)
attrs - additional HTML attributes

pattern - aPerl 5regular expression

r ows - number of rowsto display

col umms - number of columns to display

Note:

For more information on tag usage, seeadk. t1d in:

WLl _HOVE/ adapt ers/ src/war/ VEB- | NF/ t agl i bs
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JavaScript Library

The ADK provides JavaScript for opening and closing child windows.

The Application View

The application view represents a business-level interface to the specific functionality
in an application. For more information, see “ The Application View” on page 1-6.

File Structure

Thefile structure necessary to build adesign-tim GUI adapter is the same as that
required for service adapters. See” Step 2a: Set Up the File Structure” on page 6-7. In
addition to the structure described there, you should also be aware that:

m  The design-time interface for each adapter is a J2EE web application that is
bundled asa. war file.

m A web applicationisabundleof . j sp,. htm andimagefiles.

m  The Web application descriptor isW.I _HOVE/ adapt er s/ ADAPTER/ sr ¢/
war / VEB- | NF/ web. xmi . This descriptor instructs the J2EE web container how
to deploy and initialize the web application.
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The Flow of Events

Figure 8-2 outlines the steps required to develop a design-time GUI.

Developing Adapters ~ 8-15



8 Developing a Design-Time GUI

Figure8-2 Design-Time GUI Development Flow of Events
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Step 1: Development Considerations

These are the items you need to consider before commencing with design-time GUI
development:

m Determine the adapters to be supported.
Will this GUI support event adapters? Service adapters? Both?

m  Determine browsing.

The EIS must supply functions to access the event/service catalog. If the EIS
does not supply these, the user can’t browse the catal ogs. If the EIS does supply
them, we recommend the following design principle: acall from the design-time
Ul to get metadata from the EISisreally no different than acall from arun-time
component. Both execute functions on the back-end EIS.

Consequently, you need to leverage your run-time architecture as much as
possible to provide the design-time metadata features. You should invoke
design-time specific functions that use a CCl Interaction object. The sample
adapter included with the ADK provides an example/framework of this
approach. You can find the sample adapater in W.I _HOVE/ adapt er s/ sanpl e.

m  Determine schema generation.

How will the adapter generate the request/response schema for a service? Will it
make a call to the EIS or use some other methodology? Generally, the adapter
needsto call the EIS to get metadata about a function or event. The adapter then
transforms the EI' S metadata into XML schema format. To make this happen,
you need to invoke the SOM API. Again, the sample adapter provides
instructions for implementing the SOM API. For more information on this API,
see “The ADK Tag Library” on page 8-11.

m Determine the testing prerequisites.
Will some sort of service testing be supported? If so, you need to provide:

e A classthat transforms the XML response schemainto an HTML form. For
an example, see:

WLl _HOVE/ adapt er s/ dbns/ docs/ api / conf bea/ adapt er/ dbnms/ util s/ c
| ass-use/ Test For nBui | der. ht ni
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Step 2:

Screen 1:

Screen 2.

e A JSPnamedtestform jsp that invokes the transformation and displays
the HTML form. To see an example of thisfile, goto
WLl _HOVE/ adapt er s/ dbns/ src/ war/ .

Determining the Screen Flow

Next, you need to determine the order in which the JSPs will appear when the user
displaysthe application view. This section describesthe basic, required screen flow for
a successful application view. Note that these are minimum requirements, as you can
add more screens to the flow to meet your specific needs.

Logging In

The application view is a secure system, therefore, the user will need to log in before
he or she can implement the view. The Application View Console - Logon page thus
must be the first page the user sees.

To usethis page, the user suppliesavalid username and password. That informationis
then validated to ensure that the user is a member of the adapter group in the default
WebL ogic Server security realm.

Note: The security for the Application View web application is specified in the
W.I _HOVE/ adapt er s/ ADAPTER/ sr c/ war / VEB- | NF/ web. xm file, whichis
shipped inthe w ai . war file.

Managing Application Views

Once the user successfully logsin, the Application View Management Console page
appears. This page lists the folders that contain the application views, the status of
these folders, and any action taken on them. From this page, the user can either view
existing application views or add new ones.

m  To view an existing application view, the user clicks the appropriate folder and
drills down to the desired application view. The user then selects the application
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Screen 3:

Screen 4:

Screen 5:

view and the Application View Summary page appears (appvwsum j sp; see
“Screen 9: Summarizing the Application View” on page 8-23).

m To add anew application view, the user clicks Add Application View, which will
display the Define New Application View page.

Defining the New Application View

The Define New Application View page (def appvw. j sp) alows the user to define a
new application view in any folder in which the client islocated. To do this, the user
needs to provide a description that associates the application view with an adapter.
This form provides text boxes for entering the application view name and description
and a drop-down list box displaying adapters with which the user can associate the
application view.

Once the new adapter is defined, the user selects OK and the Configure Connection
page appears.

Configuring the Connection

If the new application view isvalid, the user will need to configure the connection.
Therefore, once the application view isvalidated, the next screen in the flow should be
the Configure Connection Parameters page (conf conn. j sp). This page provides a
form for the user to specify connection parameters for the EIS. Since connection
parameters are specific to every EIS, this page is different across all adapters.

When the user submits the connection parameters, the adapter attempts to open a new
connection to the EIS using the parameters. If successful, the user is forwarded to the
next page, Application View Administration.

Administering the Application View

With a new application view created, the user will need away of administering it.
Therefore, the next screen in the flow should be the Application View Administration
page (appvwadni n. j sp). Thispage providesasummary of an undepl oyed application
view. Specifically, it shows the following:
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m  Connection criteria

The connection criteria section provides alink that returns the user to the
Configure Connection page so that he or she can change connection parameters.

m Listof events
For each event on the application view, the user can do the following:
e View the XML schema.

e Remove the event. When the user chooses to remove the event, the system
confirms this before removing the event.

e Provide event properties.

m Listof services
For each service on the application view, the user can do the following:
e View therequest XML schema.
e View the response XML schema.

e Remove the service. When the user chooses to remove the service, the
system will confirm that choice before removing the event.

e Provide service properties.

In addition to providing alist of events and alist of services on the application view,
the page provides alink to add a new event or service.

Screen 6: Adding an Event

The user will obviously need to add new events to an application view. Therefore, the
Application View Administration page contains alink to the Add Event page
(addevent . j sp). Thispageallowsthe user to add anew event to the application view.

The following rules apply to a new event:

m Every event must have a unique name.

e The event name can only contain a-z, A-Z, 0-9, and underscore (_) and must
begin with aletter. Spaces, dots, commas, and so on are not allowed.

e Thelength of the name cannot exceed 256 characters.
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e The event name must be unique to the application view. If the user specifies
an event name that is not unique, the form will reload with an error message
indicating that the event is already defined.

m  Optionally, the user can specify a description for the event. This description
cannot exceed 2048 (2K) characters.

m |naddition to name and description, every event has EIS specific parameters.
The collection of ElS-specific parameters define an event type for the adapter.

m Optionally, some adapters provide a mechanism for browsing the event catalog
for an EIS.

After adding and saving anew event, the user will be returned to the Application View
Administration page.

Screen 7: Adding a Service

Aswith events, the user will also need to add new services to an application view.
Therefore, the Application View Administration page contains alink to the Add
Service page (addser vc. j sp). This page allows the user to add a new service to the
application view.

The following rules apply to a new event:

m Every service must have a unique name.

e The service name can only contain a-z, A-Z, 0-9, and underscore (_) and
must begin with aletter. Spaces, dots, commas, and so on are not allowed.

e Thelength of the name cannot exceed 256 characters.

e The service name must be unique to the application view. If the user
specifies a service name that is not unique, the form will reload with an error
message indicating that the service is already defined.

m  Optionally, the user can specify a description for the service. This description
cannot exceed 2048 (2K) characters.

m |naddition to name and description, every service has EIS specific parameters.
The collection of EIS specific parameters define an service type for the adapter.
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m  Optionally, some adapters provide a mechanism for browsing the service catalog
for an EIS.

After adding and saving anew service, the user will be returned to the Application
View Administration page.

Screen 8: Deploying an Application View

Once the user adds at |east one service or event, he or she can deploy the application
view. Deploying an application view makesit available to process events and services.
If the user chooses to deploy the application view, he or she will be forwarded to the
Deploy Application View page (depappvw. j sp).

This screen allows the user to specify deployment properties. The user can specify:

m Connection pooling parameters
e Minimum pool size: must be greater than or equal to 0
e Maximum pool size: must be greater than or equal to one.

e Target fraction of maximum pooal size: must be greater than zero and less
than one.

e Allow Pool to Shrink: is the connection pool allowed to shrink?
m Logging level: The user can specify one of four logging levels

e Log all messages

e Log informationals, warnings, errors, and audit messages

e Log warnings, errors, and audit messages

e Log errors and audit messages

m  Security: The user can access aform to apply security restrictions for the
application view by clicking on the link that reads Restrict Access. This creates a
child window.
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Controlling User Access

The user can grant or revoke a user’s access privileges by specifying a user or group
name in the form provided. Each application view has two types of access: read and
write.

m Read access allows the user to execute services and subscribe to events.

m  Write access allows the user to deploy/edit/undeploy the application view.

Deploying the Application View

The user deploys the application view by clicking the deploy button. He or she must
decide whether or not the application view should be deployed persistently. Persistent
deployment means that the application view will be redeployed whenever the
application server is restarted.

Saving the Application View

Screen 9:

The user can save an undeployed application view and return to it later viathe
Application View Management Console. This process assumes that all deployed
application views are saved in the repository. In other words, deploying an unsaved
application view will automatically saveit.

Summarizing the Application View

Upon successful application view deployment, the user will be forwarded to the
Application View Summary page (appvwsum j sp). This page provides the following
information about an application view:

m  Deployed state: Deployed or Undeployed
e If the application view is deployed:
The page will show alink to undeploy the application view. If the user
chooses the Undeploy link, a child window will ask the user to confirm his
choice to undeploy the application view. If the user confirms, the application
view will be undeployed and the summary page will be redisplayed.

Undeployed application views are till saved in the repository. This alows
the user to edit or remove the application view.
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If the adapter supports the testing of events, the Summary page displays a
test link for each event. Testing of eventsis not directly supported by the
ADK. Also, if the adapter supports the testing of services, the summary page
will display atest link for each service. The ADK demonstrates one possible
approach to testing services by providing thet est servc. j sp and
testrslt.jsp files. You arefreeto use these pages to devise your own
service testing strategy.

e |f the application view is not deployed:

The page will show a Link to Deploy the application view. If the user
chooses the Deploy link, the application view will be deployed and the
application view summary page will reload.

The page will show alink to edit the application view. If the user chooses the
Edit link, a child window ask the user to confirm his or her choice to edit the
application view. If the user confirms the choice to edit, the Application
View Administration page appears.

The page will show alink to remove the application view. If the user chooses
the Remove link, a child window will ask the user to confirm his or her
choice to remove the application view from the ADK repository. If the user
confirms, the application view will be deleted from the WebL ogic Integration
repository and the user will be redirected to the adapter main page.

m  Connection criteria
m  Deployment information (pooling configuration, log level, and security)

m List of events: For each event, there will be alink to view the schemaand, if
supported, to test the event. The user cannot remove events from this page; they
must choose to edit first.

m List of services: For each service, the page will contain alink to view the request
schema and the response schema, and, if supported, to test the service. The user
cannot remove services from this page; they must undeploy and edit first.
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Step 3: Configuring the Development
Environment

This step describes the processes you must complete to prepare your computer for
design-time GUI development.

Step 3a: Create the Message Bundle

Next, you need to create the message bundle. Any message destined for the end-user
should be placed in amessage bundle. Thisbundleissimply a. properti es text file
that contains key=value pairs that allow you to internationalize messages. When a
locale and national language are specified at run time, the contents of the message is
interpreted, based upon the key=value pair and the message is presented to the user in
the correct language for his or her locale.

For instructions on creating a message bundle, please refer to the JavaSoft tutorial on
internationalization at:

http://java. sun. coni docs/ books/tutorial/i1l8n/index.htn

Step 3b: Configure the Environment to Update JSPs
Without Restarting the WebLogic Server

The design-time Ul is deployed as a J2EE web application from a. war file. A . war
fileissimply a. j ar file with aweb application descriptor in WEB- | NF/ web. xn in
the.j ar file. However, the. war file does not allow the J2EE Web container in
WebL ogic Server to re-compile JSP' s on the fly. Consequently, you normally have to
restart WebL ogic Server just to change a JSP file. Since this goes against the spirit of
JSP, the ADK suggeststhefoll owing workaround to enable you to update JSPswithout
restarting WebL ogic Server:
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1. Construct avalid. war filefor your adapter’s design-time Ul. For the sample
adapter, thisis accomplished by using Ant. Listing 8-2 shows the target that
produces the J2EE . war file:

Listing 8-2 Sample Code Showing Target that Createsa .war File

<target nane="war’ depends='jar’>
<l-- Cdean-up existing environnent -->

<del ete file="${LIB DI R/${WAR FILE}' />
<del ete dir="${SRC_DI R}/ war/VWEB-INF/lib' />
<del ete dir="${SRC DI R}/ war/VEB- | NF/ cl asses’ />

<war warfile=" ${LIB D R/${WAR FI LE}’
webxm =" ${ SRC_DI R}/ war / VEB- | NF/ web. xm " >
<fileset dir= ${PRQECT DR}’ includes="version_info.xm’'/>

<l -

| MPORTANT! Excl ude the WVEB-|NF/ web.xm file fromthe WAR
as it already gets included via the webxm attribute above

>
<fileset dir="${SRC_D R/ war’ excludes="VEEB- | NF/ web. xm * />
<l--

| MPORTANT! | nclude the ADK design tinme framework into the
adapter’s design tinme Wb application.
-->

<fileset dir=" ${ROOT}/adk/src/war’/>

<!'-- Include cl asses fromthe adapter that support the design
time U -->

<cl asses dir="${SRC DIR}’' includes="sanpl e/web/*.class’ />
<l--

Include all JARs required by the Web application under
the VEB-INF/lib directory of the WAR file

-->
<lib dir="${LIB_ DR} includes="${JAR FILE}'/>

<lib dir="${WAI_LIB D R}’
i ncl udes="adk. j ar, adk-web. j ar, bea. j ar,
| ogtool kit.jar,webtoolkit.jar,w ai-common.jar,
W ai-ejb-client.jar, xcci.jar,xmtoolkit.jar’/>
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<lib dir="${RESOURCE_DI R}/l 0g4j’ includes="1o0g4j.jar’ />
<lib dir="${RESOURCE DI R}/ OROVat cher-1.1.0a" includes=
"oromatcher.jar’/>
<lib dir="${RESOURCE_DI R}/ xm ' includes="xerces_dpl.jar’/>
<lib dir="${RESOURCE DI R}/ xm "’ includes='xalan.jar'/>
</ war >

<l-- Unjar the WAR into a tenp directory; for devel opnment -->

<unjar src="${LIB DIR}/${WAR FILE}’' dest="${LIB DI R}/
BEA W.S SAMPLE ADK Véb’ />

</target>

This Ant target constructs avalid . war file for the design-time interface in the
PRQJECT_ROOT/ | i b directory, where PROJECT_ROOT is the location under the
WebL ogic Integration installation where the developer is constructing the
adapter; for example, the DBM S adapter is being constructed in:

WLl _HOVE/ adapt er s/ DBMS

In addition, thistarget performs an “unjar” operationinthe/ | i b directory. This
extractsthe . war into atemporary directory. Thisisthe key to having WebL ogic
Server recompile JSPs without restarting.

Next, load your web application into WebL ogic Server and configure the
development environment. Do the following:

. Toload your web application into WebL ogic Server, you can use the WebL ogic
console, but we recommend that you edit the conf i g. xm file for your domain;
for example:

BEA HOVE/ Wl server 6. 1/ confi g/ mydomai n/ confi g. xm .

Note: If you choose to edit your confi g. xn file, you will need to add an
<appl i cat i on> element under the domain element:

Replace BEA W.S_SAMPLE_ADK_Web with your adapter’slogical name.

Replace W.I _HOVE with the location of your WebL ogic Integration installation;
replace PROJECT_ROOT with the directory name of your adapter development
tree, asshown in Listing 8-3.
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Listing 8-3 Sample Code Showing Name of Adapter Development Tree

<Appl i cati on Depl oyed="true" Name="BEA W.S SAMPLE ADK Wéb"
Pat h="WLI _HOVE\ adapt er s\ PRQOECT_ROOT\ | i b" >

<WebAppConponent Name="BEA W.S SAVPLE_ADK Wéb"
Ser vl et Rel oadCheckSecs="1" Targets="nyserver" URlI =
"BEA W.S_SAMPLE_ADK_Web"/ >

</ Appl i cation>

Note: If you run GenerateAdapterTemplate, the information in Listing 8-3 will
be automatically updated. Y ou can then open W.I _HOVE/ adapt er s/
ADAPTER/ sr ¢/ over vi ew. ht ml and copy and paste it as your
config.xm entry.

The key isthe URI attribute of the <WwebAppConponent > element. Notice that it
pointsto BEA W.S_SAMPLE_ADK_Web and not BEA W.S_SAMPLE_ADK_\W\b. war .
Thisisthe temporary directory that you created when you created the . war file.
It contains your extracted . war file contents. WebL ogic Server will watch this
directory for JSP changes.

5. To change a JSP, do not changeit in the temporary directory; change it from the
src/ war directory and then rebuild the war target. Remember, when the . war
fileiscreated, it is also extracted into the directory WebL ogic Server iswatching.
WebL ogic Server will pick up the changes to the specific JSP only. The watch
interval used by WebL ogic Server is set by the pageCheckSeconds in
VEB- | NF/ webl ogi ¢. xm . Listing 8-4 shows how thisis done:

Listing 8-4 Sample Code Showing How to Set the Watch Interval

<j sp-descri ptor>

<j sp- par anp
<par am nane>conpi | eCommand</ par am nane>
<par am val ue>/j dk130/ bi n/ j avac. exe</ par am val ue>

</j sp- par ane>

<j sp- par ane
<par am nanme>keepgener at ed</ par am nanme>
<par am val ue>t r ue</ par am val ue>

</ j sp- par anp

<j sp- par anp
<par am nane>pageCheckSeconds</ par am nane>
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<par am val ue>1</ par am val ue>
</ j sp- par an»>
<j sp- par anp
<par am nane>ver bose</ par am nanme>
<par am val ue>t rue</ par am val ue>
</ j sp- par an»>
</ j sp-descri ptor>

This approach also tests whether your . war fileis being constructed correctly.

6. Finaly, you should precompile JSPs when the server starts. This savesyou from
having to load every page before knowing if they will compile correctly. To
enable precompilation you will need to have webl ogi ¢. xmi from the sample
adapter and the following element in your
W.I _HOVE/ adapt er s/ ADAPTER/ sr ¢/ war / WEB- | NF/ web. xni file. Listing 8-5
shows how thisis done:

Listing 8-5 Sample Code Showing How to Enable Precompilation of JSPs

<cont ext - par an»
<par am nane>webl ogi c. j sp. preconpi | e</ par am nanme>
<par am val ue>t rue</ par am val ue>

</ cont ext - par an®

Y ou can also pre-compile your JSPs using the WebL ogic JSP compiler when you build
your . war target using Ant. Thisis accomplished by performing the tasks outlined in
Listing 8-6 and described here:

m Thefirst task creates the directory where WebL ogic Server looks for JSP servlet
classes at run time. Please note one caveat to using this approach: you have to
specify the target server name. Consequently, it may not suffice as a deployment

strategy.

m  The second task invokes the JSP compiler j spc, provided in WebL ogic Server.
This task pre-compiles all the JSPs for your web application and places them in
the W.I _HOVE/ adapt er s/ ADAPTER/ | i b/ BEA_ W.S_SAMPLE_ADK_Wéb/

VEEB- | NF/ _t np_war _nyserver _ nyserver _BEA W.S _SAMPLE_ADK_ Wb
directory for your web application (this directory does not exist until you build
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Step 4.

the adapter specified in ADAPTER. Consequently, this allows you to ensure your
JSPswill compile every time you build your adapter.

Listing 8-6 Sample Code Showing an Alternate Way to Enable Precompilation
of JSPs

<mkdir dir=${LI B DI R}/BEA W.S_SAVPLE_ADK_Wéb/
VEEB- | NF/ _t np_war _myserver _nyserver _BEA W.S_SAMPLE_ADK_Web/
jsp_servliet'/>

<l--
This preconpiles the JSPs in the Wb application during the build.
However, this will only prevent WebLogic frompreconpiling if the

target server is 'nyserver’'. If the user is using any other target
server nanme, the JSP pages will be re-preconpiled when the server
starts

>

<java cl assnanme="webl ogi c. jspc’ fork="yes’' >
<arg line="-d ${LIB_D R}/BEA W.S_SAVMPLE ADK Wb/ VEB- | NF/
_tnp_war _nyserver_nyserver _BEA W.S SAMPLE_ADK Wb -webapp
${LIB_D R}/BEA W.S SAMPLE ADK Web -conpil eAll -contextPath
BEA W.S SAMPLE _ADK_ Wb -depend - keepgenerated’ />
<cl asspath refid=" CLASSPATH />
</java>

For more information on precompiling JSPs, see:

http://e-docs. bea. comw s/ docs61/j sp/reference. ht m #preconpil e

Implementing the Design-Time GUI

Implementing the steps described in “Introduction to Design-Time Form Processing”
on page 8-2 for every formin aweb application is a tedious and error prone
development process. The design-time framework simplifies this process when you
are using aModel-View-Controller paradigm.
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To implement the design-time GUI, you need to implement the

Desi gnTi meRequest Handl er class. This class accepts user input from aform and
performs a design-time action. To implement this class, you must extend the

Abst r act Desi gnTi meRequest Handl er provided with the ADK; seethe Javadoc for
this class for adetailed overview of the methods provided by this object.

Extend AbstractDesignTimeRequestHandler

The Abst r act Desi gnTi meRequest Handl er provides utility classes for deploying,
editing, copying, and removing application views on the WebL ogic Server. It al'so
provides access to an application view descriptor. The application view descriptor
provides the connection parameters, list of events, list of services, log levels, and pool
settings for an application view. The parameters are shown on the Application View
Summary page.

At ahigh-level, the Abst r act Desi gnTi neRequest Handl er providesan
implementation for al actions that are common across adapters. Specifically, these
actions are;

m Define the application view.

m  Configure the connection.

Note: The ADK providesthe method to process connection parametersto obtain
a CClI connection but does not supply the conf conn. j sp. See “ Step 5a:
Create the confconn.jsp Form” on page 8-34 for instructions on creating
thisform.

m Deploy the application view.
m  Provide application view security.
m Edit the application view.

m  Undeploy the application view.

Methods to Include

To ensure these actions, you must supply the following methods when you create the
concrete implementation of Abst r act Desi gnTi meRequest Handl er :

® initServiceDescriptor();
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This method adds a service to an application view at design time (see “ Step 4b.
Implement initServiceDescriptor()” on page 8-32).

® initEventDescriptor();

This method adds an event to an application view at design time (see “ Step 4c.
Implement initEventDescriptor()” on page 8-33).

Y ou also need to provide in every concrete implementation of
Abst r act Desi gnTi meRequest Handl er the following two methods:

B protected String getAdapterLogi cal Nane();

This method returns the adapter logical name and is used to deploy an
application view under an adapter logical name.

m protected dass get ManagedConnecti onFactoryd ass();

This method returns the SPlI ManagedConnect i onFact or y implementation
class for the adapter.

Step 4a. Supply the ManagedConnectionFactory Class

To supply the ManagedConnect i onFact or y class, you need to implement the
following method:

protected d ass get ManagedConnecti onFactoryd ass();

This method returns the SPI ManagedConnect i onFact or y implementation class for
the adapter. This classis needed by the Abst r act ManagedConnect i onFact ory
when attempting to get a connection to the EIS.

Step 4b. Implement initServiceDescriptor()

For service adapters, you need to implement i ni t Ser vi ceDescri pt or () sothat the
adapter user can add services at design time. This method isimplemented as shown in
Listing 8-7:
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Listing 8-7 initServiceDescriptor() Implementation

protected abstract void initServiceDescriptor(Acti onResult result,
| Servi ceDescri ptor sd,
Ht t pSer vl et Request request)
t hrows Exception

This method isinvoked by the Abst r act Desi gnTi neRequest Handl er’ s
addservc() implementation. It isresponsible for initidizing the EIS-specific
information of the | Servi ceDescri pt or parameter. The base class implementation
of addser vc() handlesthe error handling, etc. The addser ve() method isinvoked
when the user submits the addservc JSP.

Step 4c. Implement initEventDescriptor()

For event adapters, you will need toimplement i ni t Event Descri pt or () sothatthe
adapter user can add events at design time. This method isimplemented as shown in
Listing 8-8:

Listing 8-8 i nitEvent Descri ptor () Implementation

prot ected abstract void
i nitEvent Descriptor(ActionResult result,
| Event Descri ptor ed,
Ht t pSer vl et Request request)
throws Exception;

This method isinvoked by the Abst r act Desi gnTi neRequest Handl er’ s
addevent () implementation. It is responsible for initializing the EIS-specific
information of the | Ser vi ceDescri pt or parameter. The base class implementation
of addevent () handles such concepts as error handling. The addevent () method is
invoked when the user submits the addevent JSP. Y ou should not overrideaddevent ,
asit contains common logic and del egates El S-specific logic to

i nitEventDescriptor().
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Note: When adding properties to a service descriptor, the property names must
follow the bean name standard otherwise the service descriptor does not
update the InteractionSpec correctly.

Step 5: Write the HTML Forms

Thefinal step to implementing a design-time GUI isto write the various forms that
comprise the interface.

m  See“Java Server Pages’ on page 8-9 for alist and description of the necessary
forms.

m  See“Step 2: Determining the Screen Flow” on page 8-18 for the specific details
of each form.

Thefollowing sections describe how to actually code theseformsand include asample
of that code.

Step 5a: Create the confconn.jsp Form

8-34

This page providesan HTML form for users to supply connection parameters for the
EIS. You are responsible for providing this page with your adapter’ s design-time web
application. Thisform poststo the Cont r ol | er Ser vl et with doAct i on=conf conn.
Thisimpliesthat theRequest Handl er for your design-timeinterface must providethe
following method:

public ActionResult confconn(HttpServl et Request request) throws
Exception

The implementation of this method is responsible for using the supplied connection
parameters to create a new instance of the adapter’s ManagedConnect i onFact ory.
The ManagedConnect i onFact or y suppliesthe CCl Connect i onFact ory, whichis
used to obtain a connection to the EIS. Conseguently, the processing of the confconn
form submission verifies that the supplied parameters are sufficient for obtaining a
valid connection to the EIS.

The confconn form for the sample adapter is shown in Listing 8-9:
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Listing 89 Coding confconn.jsp

<U@taglib uri="/WEB-INF/taglibs/adk.tld prefix="adk’ %
<f orm met hod=" POST’ action="controller’>
<t abl e>
<tr>
<t d><adk: | abel nane='userNanme' required="true’'/></td>
<t d><adk: t ext name=" user Nane’ maxl ength="30" size=
'8 [></td>
</tr>
<tr>
<t d><adk: | abel name=' password’ required="true'/></td>
<t d><adk: password nane=' password’ maxl engt h="30’
size="8/></td>
</tr>
<tr>
<td col span=’" 2’ ><adk: submi t nanme=' conf conn_submni t’
doActi on=" confconn’/></td>
</tr>
</ tabl e>
</fornme

The following paragraphs describe the contents of Listing 8-9.

Including the ADK Tag Library

Theline:
<U@taglib uri="/WEB-INF/taglibs/adk.tld prefix="adk’ %
instructs the JSP engine to include the ADK tag library. Thesetags arelisted in
Table 8-3.

Posting the ControllerServlet

Theline:

<f or m net hod=" POST' action="controller’>
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instructs the form to post to the Cont r ol | er Servl et . TheCont rol | er Servl et is
configured in theweb. xm file for the web application and is responsible for
delegating HT TP requests to a method on a Request Handl er . You do not need to
provide any code to usethe Cont r ol | er Ser vl et ; however, you must supply the
initial parameters, described in Table 8-5:

Table 85 Control | er Servl et Parameters

Parameter Description

MessageBund| eBase This property specifies the base name for all message bundles
supplied with an adapter. The ADK always uses the adapter
logical name for its sample adapters. However, you are free to
choose your own naming convention for message bundles.
Notice that this property is also established inther a. xmi .

Di spl ayPage Thisproperty specifiesthe name of the JSP that controls screen
flow and look-and-feel. In the sample adapter, this pageis
di spl ay. j sp.

LogConfigFil e This property specifies the log4j configuration file for the
adapter.

Root LogCont ext This property specifies the root log context. Log context helps

categorize log messages according to modules in a program.
The ADK usesthe adapter logical namefor theroot |og context
so that all messages from a specific adapter will be categorized
accordingly.

Request Handl er Cl ass  This property provides the fully qualified name of the request
handler class for the adapter. In the sample adapter, this value
is“sample.web.DesignTimeRequestHandler”. See below for
details on implementing a DesignTimeRequestHandler.

Displaying the Label for the Form Field

8-36

Theline:
<adk: | abel nanme='user Nane' required="true' />

displaysalabel for afield ontheform. Thevauethat isdisplayedisretrieved from the
message bundle for the user. The “required” attribute indicatesif the user must supply
this parameter to be successful.
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Displaying the Text Field Size

Theline:
<adk:text name='userNane' nmaxl ength='30" size="8"/>

sets atext field of size 8 with maximum length (max length) of 30.

Displaying a Submit Button on the Form

Theline:
<adk: submit nane=' confconn_submt’ doAction="confconn' />

displays abutton on the form that all ow the adapter user to submit the input. The [abel
on the button will be retrieved from the message bundle using the conf conn_subni t
key. When the form datais submitted, the Cont r ol | er Ser vl et will locate the
conf conn method on the registered request handler (seethe Request Handl er Cl ass
property) and pass the request data to it.

Implementing confconn()

The Abst r act Desi gnTi meRequest Handl er provides an implementation of the
conf conn() method. Thisimplementation leverages the Java Reflection API to map
connection parameters supplied by the user to setter methods on the adapter’s
ManagedConnect i onFact ory instance. Y ou only need to supply the concrete class
for your adapter's ManagedConnect i onFact ory by implementing this method:

public O ass get ManagedConnecti onFact oryd ass()

Step 5b: Create the addevent.jsp form

Thisform allows the user to add anew event to an application view. ThisformisEIS
specific. Theaddevent . j sp form for the sample adapter is shown in Listing 8-10:

Listing 8-10 Sample Code Creating the addevent.jsp Form

<U@taglib uri="/WEB-INF/taglibs/adk.tld prefix="adk’ %
<f or m net hod=" POST' action="controller’>
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<t abl e>
<tr>
<t d><adk: | abel nanme=’event Name' required="true’'/></td>
<t d><adk: t ext nane=’ event Nane’ maxl| engt h=" 100’
size="50"/></td>
</tr>
<tr>
<td col span=' 2’ ><adk: subni t nane=' addevent subm t’
doAct i on=" addevent’ /></td>
</tr>
</t abl e>
</fornp

The following paragraphs describe the contents of addevent . j sp:

Including the ADK Tag Library

Theline:
<U@taglib uri="/WEB-I1NF/taglibs/adk.tld prefix=" adk’ %

instructs the JSP engine to include the ADK tag library. These tags are described in
Table 8-3.

Posting the ControllerServlet

Theline:
<f or m met hod=" POST' action="controller’>

instructs the form to post to the Cont r ol | er Servl et . TheCont rol | er Servl et is
configured in theweb. xm file for the web application and is responsible for
delegating HT TP requests to a method on a Request Handl er . You do not need to
provide any code to usethe Cont r ol | er Ser vl et ; however, you must supply the
initial parameters, as described in Table 8-5, “ControllerServiet Parameters.”

Displaying the Label for the Form Field

Theline:

<adk: | abel nane='event Nanme' required="true' />
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displaysalabel for afield ontheform. Thevaluethat isdisplayed isretrieved from the
message bundle for the user. The “required” attribute indicatesif the user must supply
this parameter to be successful.

Displaying the Text Field Size
Theline:

<adk:text name='event Name’ naxl ength='100" size="50"/>

sets atext field of size 50 with maximum length (max length) of 100.

Displaying a Submit Button on the Form

Theline:
<adk: submit nane=' addevent submit’ doAction="addevent’ />

displays abutton on the form that allow the adapter user to submit the input. The label
on the button will be retrieved from the message bundle using the addevent _subnmi t
key. When the form datais submitted, the Cont r ol | er Ser vl et will locate the
addevent () method on the registered request handler (see the

Request Handl er Cl ass property) and pass the request datato it.

Adding Additional Fields

Y oumust also add any additional fieldsthat the user requiresfor defining an event. See
the DBMS or e-mail adapters for examples of forms with multiple fields.

Step 5¢: Create the addservc.jsp form

This form allows the user to add anew service to an application view. Thisformis
ElS-specific. Theaddser vc. j sp form for the sample adapter is shownin
Listing 8-11:
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Listing 811 Coding addservc.jsp

<Ug@taglib uri="/WEB-INF/taglibs/adk.tld prefix="adk’ %
<f orm met hod=" POST' action="controller’>
<t abl e>
<tr>
<t d><adk: | abel nane='servi ceNane’ required="true' />
</td>
<t d><adk: t ext nane='servi ceNane’ mexl engt h=" 100
size="50"/></td>
</tr>
<tr>
<td col span=’" 2’ ><adk: subm t nanme=' addservc_subm t’
doAct i on="addservc’ / ></td>
</tr>
</t abl e>
</fornp

Including the ADK Tag Library

Theline:
<U@taglib uri="/WEB-INF/taglibs/adk.tld prefix="adk’ %

instructs the JSP engine to include the ADK tag library. The ADK tag library supports
the user-friendly form validation provided by the ADK. The ADK tag library provides
the tags described in Table 8-3.

Posting the ControllerServlet

Theline:
<f or m met hod=" POST' action="controller’>

instructs the form to post to the Cont r ol | er Servl et . TheCont rol | er Servl et is
configured intheweb. xm file for the web application and is responsible for
delegating HT TP requests to a method on a Request Handl er . You do not need to
provide any code to usethe Cont r ol | er Ser vl et ; however, you must supply the
initial parameters as described in Table 8-5, “ ControllerServlet Parameters.”
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Displaying the Label for the Form Field

Theline:
<adk: | abel nanme=' servcNane’' required="true'/>

displays alabel for the form field. The value that is displayed is retrieved from the
message bundle for the user. The “required” attribute indicatesif the user must supply
this parameter to be successful.

Displaying the Text Field Size
Theline:

<adk:text name='event Nane’ nmaxl|ength="100" size='50"/>

sets atext field of size 50 with maximum length (max length) of 100.

Displaying a Submit Button on the Form

Theline:
<adk: submit nane=' addservc_subm t’ doAction="addservc’ />

displays abutton on the form that all ow the adapter user to submit the input. The [abel
on the button will be retrieved from the message bundle using the addser vc_subni t
key. When the form datais submitted, the Cont r ol | er Ser vl et will locate the
addser vc method on the registered Request Handl er (seethe

Request Handl er Ol ass property) and pass the request data to it.

Adding Additional Fields

Y ou must also add any additional fields that the user requires for defining aa service.
Seethe DBMS or e-mail adapters for examples of forms with multiple fields.
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Step 5d: Implement Edit Events and Services (optional)

If you want to give adapter users the capability of editing events and services during
design time, you will need to edit thew ai . properti es file, create the

edtservc. j sp and edt event . j sp forms, and implement some specific methods.
This step describes those tasks.

Note: Thisstepisoptional. Y ou do not need to provide users with these capabilities.

Update wlai.properties

8-42

First, update the system propertiesinw ai . pr oper ti es for the sample adapter by
making the following changesto that file:
m Add the following properties:

edtservc_title=Edit Service

edt servc_description=0n this page, you edit service
properties.

edt event _descri ption=On this page, you edit event
properties.edtevent _title=Edit Event

gl ossary_descri pti on=Thi s page provi des definitions for
conmmonl y

used ternmns.

servi ce_subm t _add=Add

servi ce_| abel _servi ceDesc=Descri pti on:
service_submt_edit=Edit

service_| abel _servi ceNane=Uni que Servi ce Nane:
event _submt_add=Add

event _| abel _event Desc=Descri pti on:
event _| abel _event Nane=Uni que Event Nane:
event _submt_edit=Edit

event Lst _| abel _edit=Edit

servi ceLst | abel _edit=Edit

event _does_not _exi st=Event {0} does not exist in application
view {1}.
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servi ce_does_not _exi st=Service {0} does not exist in
Application View {1}.

no_write_access={0} does not have wite access to the
Application View.

m  Remove the following properties:
addservc_subm t _add=Add
addevent _| abel _event Desc=Descri pti on:
addservc_| abel _servi ceName=Uni que Servi ce Nane:
addevent _subni t _add=Add

pi ngTabl e_i nval i d=The ping table cannot be reached. Pl ease
enter a valid table in the existing database to ping.

pi ngTabl e=Pi ng Tabl e
addevent _| abel _event Nanme=Uni que Event Nane:

addservc_| abel _servi ceDesc=Descri ption:

After updating wi ai . properti es, compare the files to ensure sure that they are
synchronized.

Create edtservc.jsp and addservc.jsp

These Java server pages are called in order to provide editing capabilities. The main
difference between the edit JSPs and the add JSP files is the loading of descriptor
values. For thisreason, the DBM S and e-mail adapters use the same HTML for both
editing and adding.

These HTML files are statically included in the JSP page. This saves duplication of
JSP/HTML and properties. The descriptor values are mapped into the controls
displayed on the edit page. From there, you can submit any changes.

In order to initialize the controls with values defined in the descriptor, call the

| oadEvent / Servi ceDescri pt or Properti es() method onthe

Abst r act Desi gnTi meRequest Handl er . This method sets all of the service's
propertiesinto the Request Handl er . Oncethese values are set, the Request Handl er
maps the values to the ADK controls being used in the JSP file. The default
implementation of | oadEvent / Ser vi ceDescr i pt or Properties() usesthe
property name associated with the ADK tag to map the descriptor values. If you used
values other than the ADK tag names to map the properties for a service or event,
override these methods to provide the descriptor to the ADK tag-name mapping.
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Initialize the Request Handl er prior to the resolution of HTML. Thisinitialization
should only take place once. Listing 8-12 shows the code used to load the
edt event . j sp:

Listing 8-12 Sample Code Used to Load edt event . j sp

i f(request.getParaneter("eventNanme") != null){
handl er. | oadEvent Descri pt or Properti es(request);

}

Theedt servc. j sp should submit to edt ser vc. For example:
<adk: submt name=' edtservc_submt’ doAction='edtservc’'/>
The edt event . j sp should submit to edt event . For example:
<adk: subm t nanme=' edtevent _subm t’ doAction="edtevent’'/>

See the DBMS and e-mail adapters for specific examples. Go to either
WLl _HOVE/ adapt er s/ dbns/ sr c/ war

or

WLl _HOVE/ adapt er s/ enwni | / src/ war

Implement Methods

Finally, implement the methods described in Table 8-6.

Table 8-6 Methodsto I mplement with edt servc. j sp and edt event . j sp

Methods Description
| oadSer vi ceDescri pt or Properties These methods load the Request Handl er with the ADK
and tag-to-value mapping. If the developer uses the same values

tonamethe ADK tag and |oad the Service/Event Descriptor,
then the mapping is free. Otherwise, the developer must
override these methods in their

Desi gnt i neRequest Handl er to provide these

mappings.

| oadEvent Descri pt or Properties
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Table 8-6 Methodsto Implement with edt servc. j sp and edt event . j sp

M ethods

Description

bool ean support skditabl eServi ces()
and
bool ean support skditabl eEvent s()

Thesetwo methods areused as markers. If they returnt r ue,
the edit link is displayed on the Application View
Administration page. Override in the

Desi gnt i neRequest Handl er isprovided.

edi t Servi ceDescri ptor
and
edi t Event Descri pt or

These methods are used to persist the edited service or event
data. These methods extract the ADK tag values from the
request and add them back into the Service or Event
Descriptor. In addition, these methods handle any specia
processing for the schemas associated with the event or
service. If the schemas need modification, they should be
updated here. Oncethevaluesreadin from therequest are no
longer needed, they should be removed from the

Request Handl er .

See the sampl e adapters for an example of how these methods are implemented.

Step 5e: Write the WEB-INF/web.xml Web Application

Deployment Descriptor

You will need to create a VEB- | NF/ web. xmi web application deployment descriptor
for your adapter. When you clone an adapter from the sample adapter by using
GenerateAdapterTemplate, aweb. xmi file for that adapter will be automatically

generated.

The important components of thisfile are described in Listing 8-13 through

Listing 8-17:

Listing 8-13 web.xml Serviet Components

<servl et>

<servl et - name>control | er</ servl et - nane>
<servl et-cl ass>com bea. webh. Control | er Servl et </ servl et-cl ass>

<init-paranm>
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<par am nane>MessageBundl eBase</ par am nane>
<par am val ue>BEA W.S SAMPLE_ADK</ par am val ue>
<descri pti on>The base nane for the nessage bundl es

for this adapter. The ControllerServlet uses this
nane and the user’s locale information to

det erm ne whi ch nessage bundle to use to

di spl ay the HTM. pages. </ description>
</init-paranp

<init-paranme

<par am nanme>Di spl ayPage</ par am nane>
<par am val ue>di spl ay. j sp</ par am val ue>
<descri pti on>The nane of the JSP page

that includes content pages and provides
the | ook-and-feel tenplate. The ControllerServlet
redirects to this page to let it determ ne what to
show t he user. </ description>
</init-paranr

<init-paranp
<par am nane>LogConfi gFi | e</ par am nanme>
<par am val ue>BEA W.S_SAMPLE_ADK. xm </ par am val ue>

<descri ption>The nanme of the sanple adapter’s

LOAAJ configuration file.</description>
</init-paranp

<init-paranpr
<par am name>Root LogCont ext </ par am nane>
<par am val ue>BEA W.S_SAMPLE_ADK</ par am val ue>
<descri ption>The root category for | og nessages
for the sanple adapter. Al |og nessages created
by the sanple adapter will have a context starting

with this value.</description>
</init-paranr

<init-paranpr

<par am nane>Request Hand| er d ass</ par am nanme>
<par am val ue>sanpl e. web. Desi gnTi mneRequest Handl er
</ param val ue>
<descri ption>Cl ass that handl es design
time requests</description>
</init-paranr
<i nit-paranp
<par am nane>Debug</ par am nane>
<par am val ue>on</ par am val ue>
<descri pti on>Debug setting (on|off,

off is
def aul t) </ descri pti on>
</init-paranr
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<l oad-on-startup>1</1| oad-on-startup>
</servlet>

This component shown in Listing 8-14 mapsthe Cont r ol | er Ser vl et to the name
“controller”. This action isimportant because the ADK JSP forms assume the
Control | er Servl et ismapped to the logical name “ controller”.

Listing 8-14 web. xnl Control | er Servl et Mapping Component

<servl et - mappi ng>
<servl et-nanme>control | er</servl et-nane>
<url-pattern>controller</url-pattern>
</ servl et - mappi ng>

This component shown in Listing 8-15 declares the ADK tag library:

Listing 8-15 web. xni ADK Tab Library Component

<taglib>
<tagli b-uri>adk</taglib-uri>
<taglib-1ocation> VEEB- | NF/ t agl i bs/ adk. tl d</taglib-I|ocation>
</taglib>

This component shown in Listing 8-16 declares the security constraints for the web
application. Currently, the user must belong to the adapter group:

Listing 8-16 web. xm Security Constraint Component

<Security-constraint>
<web- r esour ce-col | ecti on>
<web-r esour ce- nane>Adapt er Securi t y</ web-r esour ce- nane>
<url-pattern>*.jsp</url-pattern>
</ web- resour ce- col | ecti on>
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<aut h- constrai nt >
<r ol e- nane>adapt er </ r ol e- nane>
</ aut h-constrai nt >

<user - dat a- constr ai nt >
<transport-guar ant ee>NONE</ tr ansport - guar ant ee>
</ user -dat a-constraint>
</ security-constraint>

This component shown in Listing 8-17 declares the login configuration:

Listing 8-17 web. xnl Login Configuration Component

<l ogi n-confi g>
<aut h- met hod>FCORM/ aut h- et hod>
<r eal m nane>def aul t </ r eal m nanme>
<f orm | ogi n- confi g>
<f orm | ogi n- page>/1 ogi n. j sp</ form | ogi n- page>
<formerror-page>/1ogin.jsp?error</formerror-page>
</ forml ogi n-confi g>

</l ogi n-confi g>

<security-rol e>
<r ol e- nane>adapt er </ r ol e- nane>
</ security-rol e>

Step 6. Implementing the Look-and-Feel
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An important programming practice you should observe when developing a
design-time GUI is to implement a consistent look-and-feel across all pagesin the
application view. The look-and-feel is determined by di spl ay. j sp. Thispageis
included with the ADK and provides the following for the design-time web
application:

m Establishes the look-and-feel template for all pages.
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m Includes other JSPs based on the content HT TP request parameter. If the
cont ent HTTP request parameter is not supplied, di spl ay. j sp must include
mai n. j sp.

m  Registersthe error page for Javaexceptionsaser r or . j sp from the ADK.
To implement alook-and-feel across a set of pages, do the following:

1. Usedi spl ay. j sp from the sample adapter as a starting point. See
WLI _HOVE/ adapt er s/ sanpl e/ src/ war / VEB- | NF/ web. xm for an example.

2. Using HTML, alter the look-and-feel markup in this page to reflect your own
look-and-feel or company identity standards.

3. Somewherein your HTML markup, be sure to include:
<YpageCont ext . i ncl ude(sbPage.toString()); %

This code is a custom JSP tag used to include other pages. This tag uses the JSP
scriptlet “sbPage. t oSt ri ng() ” to includean HTML or JSP into the display
page. sbPage. toString() evauatesto the value for the HTTP request
parameter content at run time.

Step 7. Testing the Sample Adapter
Design-Time Interface

A test driver has been created to verify the basic functionality of the sample adapter
design-timeinterface. Thetest driver isbased on HTTP Unit (aframework for testing
web interfaceswhich isavailable fromht t p: / / waw. ht t puni t. org). HTTP Unitis
related to the JUnit test framework (available from ht t p: / / www. j uni t . or g).
Versions of both HTTP Unit and JUnit are included with WebL ogic Integration.

Thetest driver executes anumber of tests. It creates application views, add both events
and services to application views, deploy and undeploy application views, and test
both events and services. The test driver removes all application views after
completely successfully.
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Files and Classes

All of the test cases are contained in the Desi gnTi meTest Case classor its parent
class, Adapt er Desi gnTi meTest Case. Desi gnTi neTest Case (located in the

sanpl e. web package and the W.1 _HOVE/ adapt er s/ sanpl e/ src/ sanpl e/ web
folder) contains the tests specific to the sample adapter.

Adapt er Desi gnTi neTest Case (located inthecom bea. adapt er . web package and
the WLl _HOVE/ | i b/ adk-web. j ar file) containsteststhat apply to all adapters and
several convenience methods.

Run the tests

8-50

To the design-time interface, use this procedure:

1

Start WebL ogic Server with the sample adapter deployed. Next, changethe current
working folder to the specific project folder and execute the set env command
script, as shown in the following steps.

Go towW.I _HOVE and, at the command prompt, enter set env.

The set env command script creates the necessary environment for the next step.
Go to the sample adapter’s web folder by entering at the command prompt:

cd W.I _HOVE/ adapt er s/ sanpl e/ proj ect

Edit the desi gnTi neTest Case. properti es file. Change the line containing the
list of test cases to execute so that it includesweb. Desi gnTi meTest Case. The
line should read:

test. case=web. Desi gnTi meTest Case

Near the end of the file, you might need to change two entries, username and
password. Specify the username and password that the test driver should useto
connect to WebL ogic Integration.

After editing thet est . properti es file, start WebL ogic Server.

Run the tests by entering at the command prompt:

ant designti net est
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CHAPTER

O Deploying Adapters

Once you have created an adapter, you will need to deploy it by using an Enterprise

Archive (. ear) file. . ear files simplify adapter deployment by deploying all adapter
componentsin asingle step. You can deploy an . ear file either from the WebL ogic

Server Console or manually, by manipulating the confi g. xnl file.

This section contains information on the following subjects:
m Using Enterprise Archive (.ear) Files

m Deploying Adapters

m Editing Web Application Deployment Descriptors

Using Enterprise Archive (.ear) Files

Each adapter is deployed from a single Enterprise Archive (. ear ) file. The. ear file
will contain the design-time Web application . war file, the adapter . r ar file, the
adapter . j ar file,and any shared. j ar filerequired for deployment. Optionally, it can
include the Event Router Web application file. This. ear file should be structured as
shownin Listing 9-1.

Listing 9-1 . ear FileStructure

adapt er. ear
application. xm
sharedJdar.jar
adapter.jar
adapter.rar
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META- | NF
ra. xm
webl ogi c-ra. xm
MANI FEST. MF
desi gnti me. war
WEB- | NF
web. xm
META- | NF
MANI FEST. MF
eventrout er. war
EB- | NF
web. xm
META- | NF
MANI FEST. MF

For example, the sample adapter’s . ear fileisshownin Listing 9-2.

Listing 9-2 . ear Filefor the Sample Adapter

sanpl e. ear
appl i cation. xm
adk.jar (shared .jar between .war and .rar)
bea.jar (shared .jar between .war and .rar)
BEA W.S SAMPLE _ADK.jar (shared .jar between .war and .rar)

BEA W.S SAMPLE ADK. war (Wb application with
VETA- | NF/ MANI FEST. MF entry C ass- Pat h:
BEA W.S SAMPLE ADK. jar adk.jar bea.jar |og4j.jar
logtool kit.jar xcci.jar xmtoolkit.jar)

BEA WLS SAMPLE _ADK.rar (Resource Adapter with
VETA- | NF/ MANI FEST. MF entry C ass- Pat h:
BEA W.S SAMPLE ADK. jar adk.jar bea.jar |og4j.jar
logtool kit.jar xcci.jar xmtoolkit.jar)

| ogdj.jar (shared .jar between .war and .rar)
logtoolkit.jar (shared .jar between .war and .rar)
xcci.jar (shared .jar between .war and .rar)
xmtoolkit.jar (shared .jar between .war and .rar)
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Notice that neither the. rar nor . war filesincludesthe shared. j ar filesinside of
them; rather, they both refer to the shared . j ar files by using the
<mani f est . cl asspat h> attribute.

Using Shared .jar Files in an .ear File

The design time uses an adapter’s SPI classes in a non-managed scenario.
Consequently, an adapter’s SPl and CClI classes should be contained inashared . j ar
file off theroot of the. ear. To dlow the. war and . rar classloadersto accessthe
classesin the shared . j ar, you need to make an entry in the MANI FEST. MF filesto
includetheshared . j ar files. For moreinformation on MANI FEST. FM seeeither “The
Manifest File" on page 6-10 or “Understanding the Manifest” at the following URL:

http://devel oper.java. sun. coni devel oper/ Books/ JAR/ basi cs/
mani fest. htm

BEA_W.S_SAMPLE_ADK. rar and BEA_W.S_SAMPLE_ADK. war contain
META- | NF/ MANI FEST. MF, which isshownin Listing 9-3:

Listing 9-3 Manifest File Example

Mani fest-Version: 1.0
Creat ed-By: BEA Systens, |nc.

Cl ass-Path: BEA W.S SAMPLE ADK.jar adk.jar bea.jar log4j.jar
logtool kit.jar xcci.jar xmtoolkit.jar

Note: When the filename MANI FEST. MF appearsin a. war file, it must appear in
uppercase letters. If it does not, Unix will not recognize it and an error will
occur.
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.ear File Deployment Descriptor

94

Listing 9-4 is the deployment descriptor for the . ear file. It declares the components

of an. ear file. Inthis case, that isthe design-time. war , event router . war , and
adapter . rar modules.

Listing 9-4 Deployment Descriptor for the. ear File

<! DOCTYPE application PUBLIC '-//Sun M crosystens, |Inc.//DTD J2EE

Application 1.3//EN
"http://java.sun.conidtd/application_1 3.dtd >

<appl i cati on>
<di spl ay- nane>BEA W.S SAVPLE_ADK</ di spl ay- nanme>

<description>This is a J2EE application that contains a sanple

connector, Wb application for configuring

application views for the adapter, and an

event router Web application. </description>
<modul e>

<connect or >BEA W.S SAMPLE_ADK. r ar </ connect or >
</ nodul e>
<modul e>

<web>

<web- uri >BEA W.S_SAMPLE_ADK. war </ web- uri >

<cont ext -r oot >BEA W.S SAMPLE_ADK Web</ cont ext - r oot >

</ web>
</ modul e>
<modul e>
<web>
<web- uri >BEA W.S_SAMPLE_ADK_Event Rout er.
.war </ web-uri >
<cont ext-root >BEA W.S SAMPLE ADK
Event Rout er </ cont ext - r oot >
</ web>
</ nodul e>
</ application>

Note: The adapter . j ar files must be on the system classpath.

Y ou can deploy the adapter via the WebL ogic Server Console or by adding an

application componenttoconf i g. xm . These procedures are described in “ Deploying

Adapters’ on page 9-5.
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Y ou will aso need to configure the event router Web application using the WebL ogic
Server Console. For more information, see “Editing Web Application Deployment
Descriptors’ on page 9-8.

Deploying Adapters

Y ou can deploy adapters by using either of two methods:

Using the WebL ogic Server Console

Manually, by manipulating confi g. xn .

This section describes both procedures.

Deploying Adapters by Using the WebLogic Server

Console

To configure and deploy an adapter from the WebL ogic Server Console, do the
following:

1
2.

Open the WebL ogic Server Console.

In the left pane, select Deployments—>A pplications from the navigation tree.
The Applications page appears:

Select Configure a new application.

The Configure a new Application page appears.

Fill in the fields for this configuration entry for the application:

e In Name, enter the adapter logical hame.

e |n Path, enter the path to the appropriate . ear file.

e |n Deployed, ensure that the checkbox is selected.

Select Apply to create the new entry.
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6. Select Configure Components.
7. Set the target for each component individually.

Installing an application (or application component) viathe WebL ogic Server Console
also creates entries for that application and application componentsin the
configuration file for the domain (/ conf i g/ DOVAI N_NAME/ conf i g. xm , where
DOVAI N_NAME is your domain). WebL ogic Server also generates IMX Management
Beans (MBeans) that enable you to configure and monitor the application and
application components.

Deploying Adapters Manually

9-6

To manually deploy the adapter, you first need to modify theconf i g. xni file. Within
the <Appl i cat i on> element, you need to set the Depl oyed= valueto “true” and
specify the adapter logical name as the Nanme= value. Additionally, you need to:

m  Set the actua path to the. ear file.
m Include the appropriate connector component and Web application components.

Listing 9-5 shows how the conf i g. xnl file was modified to deploy the sample
adapter. In thislisting, the path directive pointsto the .ear file and each component
describes the URI of its own deployment.

Listing 9-5 Sample Code for Deploying an Adapter by Using confi g. xni

<l-- This deploys the EAR file -->

<Appl i cati on Depl oyed="true" Name="BEA W.S SAMPLE ADK"
Pat h="W.l _HOVE/ adapt er s/ sanpl e/l i b/ BEA_ W.S_SAMPLE_ADK. ear " >
<Connect or Conponent Name="BEA W.S_SAMPLE_ADK"
Targets="myserver" URI ="BEA W.S SAMPLE ADK.rar"/>
<WebAppConponent Nane="BEA W.S_SAMPLE_ADK Event Rout er"
Targets="nyserver" URI ="BEA W.S SAMPLE_ADK
Event Rout er. war "/ >

<WebAppConponent Nane="BEA W.S_SAMPLE ADK_ \éb"
Target s="nyserver" URI ="BEA W.S_SAMPLE_ADK_Wb. war"/ >
</ Appl i cation>
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Note: You will need to replace W.I _ HOVE with the correct path to WebL ogic

Integration root directory for your environment.

Once confi g. xnl has been updated, deploy the adapter by using the following
procedure:

1

Addtheadapter . j ar file(s) tothe classpath and restart WebL ogic Server. Thisstep
is required because WebL ogic Server does not currently load an . ear filewitha
single classloader.

Restart the server.

Once the server restarts, add the adapter group to the default WebL ogic security
realm using the WebL ogic Server Console Web application.
http://<host>: <port>/ consol e.

After you have added the adapter group, add a user to the adapter group using the
WebL ogic Server Console Web application and save your changes.

To configure and deploy application views, navigate to:

http://<host>: <port>/w ai

where <host > is the name of your server and <por t > is the listening port; for
example:
http://1ocal host: 7001/ W ai

Configure and deploy the application views by using the procedures described in
“Defining Application Views’ in Using Application Integration.

Note: Youwill be prompted to login by supplying ausername and password. For
a password, use the one you have previously added.

Adapter Auto-registration

This versioin of WebL ogic Integration uses an automatic registration process during
adapter deployment. To implement the automatic registration process, use one of the
procedures described in “ Registering the Design-time Web Application” on page C-3.
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Editing Web Application Deployment
Descriptors

Y ou might need to change the deployment parameters of the Event Router Web
application; for example, for the DBM S adapter, you might need to change the data
source used by its event generator.

This section describes how to use the WebL ogic Server Console Deployment
Descriptor Editor to edit the Web application deployment descriptors:

m web. xml

® webl ogi c. xm

Deployment Parameters

Y ou can change any parameter of the Event Router Servlet; these parameters are:
B event Cener at or Cl assNane
m userlD

B password

® dat aSource

m jdbcDriverd assNane

m dbURL

m dbAccessFl ag

m event Cat al og

® event Schenma

®  Root LogCont ext

B Addi ti onal LogCont ext

m |ogConfigFile

m |oglLevel
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m MessageBundl eBase
® LanguageCode
®  Count ryCode

m sl eepCount

Editing the Deployment Descriptors

To edit the Web application deployment descriptors, use this procedure:

1. Open the WebL ogic Server Console in your browser by accessing the following
URL:

http://host:port/consol e

where host refersto the name of the computer upon which WebL ogic Server is
running and port refersto the port number to which it islistening; for example:

http://1ocal host: 7001/ consol e
2. Click to expand the Deployments node in the left pane.
3. Click to expand the Web Applications node under the Deployments node.

4. Right-click the name of the Web application whose deployment descriptors you
want to edit and choose Edit Web Application Descriptor from the drop-down
menu. The WebL ogic Server Administration Console appearsin a new browser.

The left pane contains a tree structure that lists all the elements in the two Web
application deployment descriptors and the right pane contains aform for the
descriptive elements of theweb. xm file.

5. To edit, delete, or add elements in the Web application deployment descriptors,
click to expand the node in the left pane that corresponds to the deployment
descriptor file you want to edit, as described in the following list:

e the WebApp Descriptor node contains the elements of the web. xm
deployment descriptor.

e the WebApp Ext node contains the elements of the webl ogi c. xni
deployment descriptor.

6. To edit an existing element in one of the Web application deployment descriptors,
follow these steps:
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C.

d.

Navigatethe treein theleft pane, clicking on parent elements until you find the
element you want to edit.

Click theelement. A form appearsin theright panethat lists either its attributes
or sub-elements.

Edit the text in the form in the right pane.
Click Apply.

7. To add anew element to one of the Web application deployment descriptors,
follow these steps:

a

C.

d.

Navigatethe treein theleft pane, clicking on parent elements until you find the
name of the element you want to create.

Right-click the element and chose Configure a New Element from the
drop-down menu.

Enter the element information in the form that appears in the right pane.
Click Create.

8. To delete an existing element from one of the Web application deployment
descriptors, follow these steps:

a

Navigate the treein theleft pane, clicking on parent elements until you find the
name of the element you want to delete.

Right-click the element and chose Delete Element from the drop-down menu.

Click Yes on the Delete confirmation page to confirm that you want to delete
the element.

9. Onceyou have made all your changes to the Web application deployment
descriptors, click the root element of the tree in the left pane. The root element is
the either the name of the Web application *. war archivefile or the display name
of the Web application.

10. Click Validate if you want to ensure that the entries in the Web application
deployment descriptors are valid.

11. Click Persist to write your edits of the deployment descriptor filesto disk in
addition to WebL ogic Server memory.
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A Creating an Adapter

Not Specific to
WebLogic Integration

The procedures for devel oping J2EE-compliant adapters outlined in Chapter 6,
“Developing a Service Adapter,” and Chapter 7, “ Developing an Event Adapter,”
primarily pertain to adapters devel oped for use with WebL ogic | ntegration. By making
modificationsto the steps described in that chapter, you can build an adapter compliant
with the J2EE Connector Architecture specification but not WebL ogic
Integration-specific. This section describes those modifications.

This section contains information on the following subjects:
m Using this Section

m Building the Adapter

m  Updating the Build Process

Using this Section

This section shows you how to modify the steps for devel oping a J2EE-compliant
adapter in order to build one that is not specifically designed to run with WebL ogic
Integration. Each of the stepsinthissectionwill refer back to one of the stepsdescribed
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in Chapter 6, “ Developing a Service Adapter,” and describe how to modify that step.
Y ou should understand each of these steps thoroughly before proceeding with the
modifications described below.

Building the Adapter

This procedure assumes that you have installed WebL ogic I ntegration as described in
Installing BEA WebLogic Integration.

1. Determine the development considerations as described in “ Step 1: Devel opment
Considerations” in Chapter 6, “Developing a Service Adapter.” Ignore the final
bullet point that refers to transaction support. Thisis because WebL ogic Server
does not support local or XA transactions.

2. Run GenerateAdapterTemplate, as described in Chapter 4, “Creating a Custom
Development Environment.”

3. Assign the adapter logical name, as described in “ Step 2b: Assign the Adapter
Logical Name” on page 6-10.

4. Implement the SPI, as described in “Basic SPlI Implementation” on page 6-23
You must extend the following classes:

e Abstract ManagedConnect i onFact or y (See “ManagedConnectionFactory”
on page 6-24).

e Abstract ManagedConnect i on (See“ManagedConnection” on page 6-32).

e Abstract Connect i onMet aDat a (see “ManagedConnectionMetaData”’ on
page 6-33).

Asyou implement these classes, note the following:
e WebLogic Server does not support adapters that use transactional semantics.

e Do not implement the Connect i onManager interface, as the adapters you
are developing here are managed adapters; that is, they are designed to plug
into WebL ogic Server.

5. Extend Abst r act Connect i onFact ory.
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Updating the Build Process

In addition to the steps described in “Building the Adapter” on page A-2 you need to
modify thebui | d. xn fileto create an adapter not specific to WebL ogic Integration.
To update the build process, do the following:

1. Inyour code editor, open the ADK’sbui | d. xni file.

2. Referto " Step 2c: Setting Up the Build Process’ on page 6-10. This step includes
the section “build.xml Components’ on page 6-11 that breaks down the
bui | d. xni fileinto separate code listings.

3. Locate Listing 6-11 and Listing 6-12.

4. Remove everything in those listings from bui | d. xni .
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APPENDIX

B XML Toolkit

The XML Toolkit provided with BEA WebL ogic Integration’ s Adapter Devel opment
Kit helps you develop valid XML documents to transmit information from an EISto
the application on the other side of the adapter. It incorporates many of the operations
required for XML manipulation into asingle location, relieving you of these often
tedious chores.

This section contains information on the following subjects:
m  Toolkit Packages
m  [Document

m  Schema Object Model (SOM)

Toolkit Packages

The XML Toolkit is comprised primarily of these two Java packages:
® com bea. docunent

B com bea. schema

These packages areinthe xm t ool ki t . j ar file, which isinstalled with the ADK
whenyouinstall WebL ogic Integration. They include complete Javadoc for each class,
interface, and method. To see the Javadoc, go to:

WLl _HOWE/ docs/ api docs/ i ndex. ht m

Where W.I _HOME is the folder where WebL ogic Integration isinstalled.
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IDocument

com bea. docunent . | Docunent

An| Document isacontainer that combinesthe W3C Document Object Model (DOM)
with an XPath interface to elementsin an XML document. This combination makes
| Docunent objects queryable and updatable simply by using XPath strings. These
strings eliminate the need to parse through an entire XML document to find specific
information by allowing you to specify just the elements you want to query and return
the values of those queries.

For example, The XML document shown in Listing B-1 describes a person named
“Bob” and some of the details about “Bob.”

ListingB-1 XML Example

<Per son nane="Bob" >
<Hone squar eFeet ="2000"/ >
<Fam | y>
<Chi | d name="Ji mmy" >
<Stats sex="mal e" hair="brown" eyes="blue"/>
</ Chi |l d>
<Chi | d nanme="Susi e" >
<Stats sex="femal e" hair="bl onde" eyes="brown"/>
</ Chi |l d>
</ Fam | y>
</ Per son>

Now, let’'s say you want to retrieve Jimmy's hair color from the <chi | d> element.
Were you to use DOM, you would need to use the code shown in Listing B-2:

Listing B-2 DOM Data Retrieval Code Sample

String strJinmmysHairColor = null;
org.w3c.dom El enent root = doc. get Docunent El enent () ;
if (root.get TagNane().equal s("Person") && root.getAttribute("nane").
equal s("Bob") {
org.w3c. dom NodeLi st |ist = root.getEl enentsByTagNane("Fam ly"); if
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(list.getLength() > 0) {
org.w3c.dom El ement famly = (org.w3c.dom El enent)list.iten{0);
org. w3c. dom NodeLi st chil dList = fam |y. get El enent sByTagNane ("Child");
for (int i=0; i < childList.getLength(); i++) {
org.w3c.dom El ement child = childList.iten(i);
if (child.getAttribute("nanme").equal s("Jimy")) {
org.w3c. dom NodelLi st statsList = child.
get El ement sByTagNane(" Stats");
if (statsList.getLength() > 0) {
org.w3c.dom El enent stats = statsList.item(0);
strJimmysHairCol or = stats.getAttribute("hair");

}
}
}
}
}
However, by using IDocument, you can retrieve Jimmy’s hair color by creating the
XPath string that seeks exactly that information, as shown in Listing B-3:
Listing B-3 IDocument Data Retrieval Code Sample
Systemout.println("Jimy’s hair color: " + person.getStringFrom

("//Person[ @ane=\"Bob\"] /Fam |ly/Child] @anme=\"Jimy\"]/Stats/ @air");

Asyou can see, by using | Docunent , you can simplify the code necessary to query
and find information in a document.

Schema Object Model (SOM)

somisaninterface for programmatically building XML schemas. An adapter callsinto
an ElSfor specific request/response metadata, which then needs to be programatically
transformed into an XML schema. SOviisaset of toolsthat extracts and validates many
of the common details—such as syntactical complexities of schema—so that you can
focus on its more fundamental aspects.
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How SOM Works

An XML schemaislike acontract between the EIS and an application on the other side
of the adapter. This contract specifies how data coming from the EIS must appear in
order for the application to manipulateit. A document (that is, an XML-rendered
collection of metadata from the EIS) is considered valid if it meets the rules specified
in the schema, regardless of whether or not the document’s XML is correct. For
example, if aschemarequired anameto appear in a<name> element and that element
required two child elements, <f i r st name> and <l ast nane>, to bevalid the
document from the EIS would have to appear in the form shown in Listing B-4 and
the schema would have to appear asit doesin Listing B-5.

ListingB-4 Document Example

<nane>
<firstnanme>Joe</firstname>
<l ast name>Sm t h</| ast nanme>
</ nanme>

Listing B-5 Schema Example

<schema>
<el enment nane="nane">
<conpl exType>
<sequence>
<el enment nanme="firstnane" />
<el ement nane="| ast nane" />
</ sequence>
</ conpl exType>
</ el enent >
</ schema>

No other form of <nane></ name>, for example:

<name>Joe Sm t h</ nane>

would be valid, even though the XML is correct.
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Creating the Schema

Y ou can create an XML schema programatically by using the classes and methods
provided with SOM The benefit to thistool is that you only need to populate the
variablesin the program components to tailor a schema for your needs. For example,
thefollowing code examples create a schemathat validates apurchase order document.
Listing B-6 sets up the schema and adds the necessary elements.

Listing B-6 Purchase Order Schema

i mport com bea. schema. *;
i mport com bea. schema. t ype. SOMType;

public class PurchaseOr der

{

public static void main(String[] args)

{

}

public static SOMSchena get Schenma()
{

System out. println(getSchema().toString());

SOvVschema po_schema = new SOMSchema() ;

po_schera. addDocunent ati on(" Purchase order schema for
Exanpl e. com \ nCopyri ght 2000 Exanple.com\nAll rights
reserved.");

SOMEl ement  purchaseOrder =
po_schemra. addEl enent (" pur chaseOrder");

SOVEl ement coment = po_schema. addEl enent (" coment ") ;

SOMConpl exType usAddress =
po_schema. addConpl exType( " USAddr ess") ;

SOvBequence seq2 = usAddress. addSequence();

/1 adding an object to a SOVMscherma defaults to type="string"
seq2. addEl ement (" nanme") ;

seq2. addEl ement ("street");

seq2. addEl enent ("city");

seq2. addEl enent ("state");

seq2. addEl ement (" zi p", SOMIype. DECI MAL) ;
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B-6

Attributes can be set in the same way that elements are created. Listing B-7 setsthese
attributes. To correctly set these attributes, you must maintain their addressibility.

Listing B-7 Setting the Attributes of Parent Attributes

SOVAttribute country attr = usAddress. addAttribute("country",
SOMTy pe. NMTOKEN) ;
country_attr.setUse("fixed");
country_attr.setVal ue("US");

Likeconpl exTypes, si npl eTypes can be added to the root of the schema.
Listing B-8 shows how to do this.

Listing B-8 Adding simpleTypesto the Schema Root

SOVEi npl eType skuType = po_schemra. addSi npl eType(" SKU") ;

SOWVRestriction skuRestrict = skuType. addRestriction
(SOMrype. STRI NG ;

skuRestrict.setPattern("\\d{3}-[A-Z]{2}");

SOMConpl exType poType =
po_schera. addConpl exType(" Pur chaseOr der Type") ;

pur chaseOr der. set Type(poType);
poType. addAttri bute("orderDate", SOMIype. DATE);

The addSequence() method of a SOMConpl exType object returns a SOVBequence
reference, allowing you to modify the element that was added to the element. In this
way, as shown in Listing B-9, objects are added to the schema.

Listing B-9 Implementing addSequence() to Modify an Element

SOvBequence poType_seq = poType. addSequence();
poType_seq. addEl emrent ("shi pTo", usAddress);
poType_seq. addEl enent ("bi || To", usAddress);
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Attributes of an element within aschemacan be set by calling the setter methods of the
SOMEI enent object. For example, Listing B-10 shows the implementation of
set M nQcecur s() and set MaxQccurs() .

Listing B-10 Implementing set M nQccur s() and set MaxQccur s()

SOVEl enment coment Ref = new SOVEl enent (coment ) ;
coment Ref . set M nQccurs(0);
poType_seq. add( coment Ref ) ;
SOVEl enent poType_itens = poType_seq. addEl ement ("itens");

SOMConpl exType itenlype = po_schena. addConpl exType("Itens");
SOvBequence seq3 = itenilype. addSequence();
SOVEl enent item = new SOVEl enent ("itent);
itemset M nCccurs(0);
item set MaxCOccurs(-1);
seq3. add(item;
SOMConpl exType t = new SOMConpl exType() ;
itemset Type(t);
SOVBequence seq4 = t.addSequence();
seq4. addEl erment (" pr oduct Nane") ;
SOMElI enent quantity = seg4. addEl enent ("quantity");
SOMBI mpl eType st = new SOMSI npl eType();
quantity.set Type(st);
SOVRestriction restrict =
st.addRestriction( SOMIype. PCSI Tl VEI NTEGER) ;
restrict.set MaxExcl usive("100");

Inthisexample, theitemselement for Pur chaseOr der Type wascreated beforel t ens
type; therefore, you must create the reference and set the type once the Items type
object is available by using the code shown in Listing B-11:

Listing B-11 Setting the Type Oncethe ltems Type Object is Available

poType_i tens. set Type(iteniype);
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Finally, you need to add an element to the schema. Adding an element to acan be done
either by implementing the addEl enent () method of SOM Sequence or the add()
method from a previously created SOVEI ement . Listing B-12 shows both of these
methods.

Listing B-12 Adding an Element to the Schema

seq4. addEl enent ("USPri ce", SOMIype. DECI MAL) ;

SOVEl enment coment Ref 2 = new SOMVEl enrent (coment ) ;
comment Ref 2. set M nCccur s(0);
seqg4. add( conment Ref 2) ;

SOMVEl enent shi pDat e = new SOMVEI enent ("shi pDate", SOMIype. DATE) ;
shi pDat e. set M nCccur s(0);
seq4. add(shi pDate);

t.addAttribute("partNunt', skuType);

return po_schens;

}
}

The Resulting Schema

Execution of this code shown in Listing B-6 through Listing B-12 creates the schema
shown in Listing B-13.

Listing B-13 XML Schema Definition Document

<?xm version="1.0" ?>

<I DOCTYPE schema (View Source for full doctype...)>

<xsd: schema xm ns: xsd="http://ww. w3. or g/ 2000/ XM_Schena" >
<xsd: annot ati on>

<xsd: docunent at i on>Pur chase order schema for Exanple.com
Copyri ght 2000 Exanple.com All rights
reserved. </ xsd: docunent at i on>

</ xsd: annot ati on>
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<xsd: si npl eType nanme="SKU'>
<xsd: annot ati on>
</ xsd: annot at i on>
<xsd:restriction base="xsd:string">
<xsd: pattern value="\d{3}-[A-Z]{2}" />
</ xsd:restriction>
</ xsd: si npl eType>

<xsd: conpl exType nane="PurchaseO der Type" >
<xsd: sequence>
<xsd: el enent type="USAddress" name="shi pTo" />
<xsd: el ement type="USAddress" nanme="bill To" />
<xsd: el ement ref="coment" m nCccurs="0" />
<xsd: el ement type="Iltens" nane="itenms" />
</ xsd: sequence>

<xsd:attribute nane="orderDate" type="xsd:date" />
</ xsd: conpl exType>

<xsd: conpl exType nanme="Itens">
<xsd: sequence>
<xsd: el ement maxCccur s="unbounded" nanme="iten!
m nCccur s="0">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent type="xsd:string"
name="pr oduct Name"/ >
<xsd: el enent nane="quantity">
<xsd: si npl eType>
<xsd:restriction base=
"xsd: positivel nteger">
<xsd: maxExcl usi ve val ue="100"/>
</xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >
<xsd: el enent type="xsd: deci nal" nane=
"USPrice" />
<xsd: el enent ref="coment"
m nCccurs="0" />
<xsd: el enent type="xsd: date"
name="shi pDate" mi nCccurs="0" />
</ xsd: sequence>
<xsd:attribute name="partNunt type="SKU' />
</ xsd: conpl exType>
</ xsd: el enent >
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: conpl exType nanme="USAddr ess" >
<xsd: sequence>
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<xsd: el enent type="xsd:string" nane="nane" />
<xsd: el ement type="xsd: string" nane="street" />
<xsd: el ement type="xsd:string" nane="city" />
<xsd: el enent type="xsd:string" nane="state" />
<xsd: el enent type="xsd: nunber" nanme="zip" />

</ xsd: sequence>

<xsd:attribute nane="country" use="fixed" val ue="US"
type="xsd: NMTOKEN' />
</ xsd: conpl exType>
<xsd: el enent type="PurchaseO der Type" nane="purchaseOrder" />
<xsd: el ement type="xsd:string" name="coment" />
</ xsd: schena>

Validating an XML Document

The schema shown in Listing B-13 is then used to validate a document sent from the
ElS. For example, the document described in Listing B-14 passes schema validation
based upon the schema we just created.

Listing B-14 Validated XML Document

<?xm version="1.0" ?>
<! DOCTYPE PurchaseOrder (View Source for full doctype...)>

<pur chaseOrder orderDate="1/14/00">
<shi pTo Count ry="*US">
<name>Bob Jones</ nanme>
<street>1000 S. 1st Street</street>
<city>Denver</city>
<st at e>CO</ st at e>
<zi p>80111</ zi p>
</ shi pTo>

<bill To Country="US">
<nane>Bob Jones</ nanme>
<street>1000 S. 1st Street</street>
<city>Denver</city>
<st at e>CO</ st at e>
<zi p>80111</ zi p>
</billTo>

<conment >None</ corment >
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<items>
<item part Num="“123- AA” >
<pr oduct Name>Washer </ pr oduct Nane>
<quanti ty>20</quantity>
<USPri ce>0. 22</ USPri ce>
<conmment >Only shi pped 10</ comment >
<shi pDat e>1/ 14/ 00</ shi pDat e>
</itenpr
<item part Num=“123- BB" >
<pr oduct Nane>Scr ew</ pr oduct Name>
<quanti ty>10</quantity>
<USPri ce>0. 30</ USPri ce>
<comment >None</ corment >
<shi pDat e>1/ 14/ 00</ shi pDat e>
</itenp
</items>
</ pur chaseOr der >

How the Document is Validated

SOM can be used to validate XML DOM documents by using the SOMsc hena method
i sVal i d().SOVEl ement hasacorrespondingi sval i d() method for validating an
element instead of the DOM document. Thei sVal i d() method determinesiif
document or element isvalid, and if not, compilesalist of the errors. If the document
isvalid, i sval i d() returnstrue and thelist of errorsisempty.

Implementing isValid()

Listing B-15 shows two waysto implement i sVal i d() . Refer to the Javadoc for
i sval i d() for complete API information. Go to:

W.lI _HOWVE/ docs/ api docs/ contf bea/ SOMschemna. ht mi

Listing B-15 Examplesof i sval i d() Implementation

publ i c bool ean isValid(org.w3c.dom Docurment doc,
java.util.List errorlList)
public bool ean isValid(lDocunent doc,
Li st errorlList)
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The parametersin Listing B-14 are:
® doc - The document instance to be validated
m errorlList - A list of errorsfound in the document, doc

i sVal i d() returnsaboolean value of trueif the document isvalid with respect to this
schema. |If the document is not valid with respect to the schema, i sval i d() returns
false and the errorL.ist is popul ated.

errorListisaj ava. util . Li st for reporting errors found in the document, doc. The
error list iscleared before validating the document. Therefore, the list implementation
used must support the cl ear () method. IfisVvalid() returnsfase, theerror listis
popul ated with alist of errorsfound during the validation procedure. Theitemsinthe
list are instances of the class com bea. schenma. SOWal i dati onExcept i on. If

i svalid() returnstrue, errorLi st isempty.

isValid() Sample Implementation

B-12

Listing B-16 shows an example of ani sVval i d() implementation.

Listing B-16 Sample Code Implementingi sVval i d()

SOvBchena schema = ... ;

| Docunent doc = Docunent Factory. creat eDocunent (new Fi | eReader (f));
java. util.LinkedList errorList = new java.util.LinkedList();
bool ean valid = schema.isValid(doc, errorList);...

if (! valid){
System out. println("Document was invalid. Errors were:");
for (lterator i = errorList.iterator; i.hasNext();)

Systemout. println(((SOwWalidati onException) i.next).
toString());
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C Migrating Adapters to

WebLogic Integration
2.1

Migrating an adapter devel oped under WebL ogic Integration 2.0 to WebL ogic
Integration 2.1 is asimple process. The actual deployment method has been greatly
simplified by reducing from three to one the actual number of files you need to create
and deploy. Additionally, an auto-registration process has been added to eliminate the
need to manually register an adapter.

This section contains information on the following subjects:
m Changesto the Deployment Method
m Registering the Design-time Web Application

m Other Migration Issues

Changes to the Deployment Method

To migrate an adapter, you need to change how the adapter is deployed. In WebL ogic
Integration 2.0, an adapter had the following deployable units:

m . rar file, which contains the J2EE-compliant adapter.
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C-2

To create and deploy the . r ar file for WebL ogic Integration 2.0, the adapter
developer bundled class files, the logging configuration, and message bundle(s)
intoa.jar file. This.jar fileand META- | NF/ r a. xm was then bundled into
.rar file. The adapter developer then deployed the . r ar fileinto the
J2EE-compliant container in the application server. The deployment procedure
was different on every server.

Design-time .. war file, which isaWeb application for the design-time
component of the adapter.

To construct avalid . war file for an adapter’s design time Ul, the adapter
developer used the Ant build process. Within the process, an Ant target
constructsavalid . war file for the design-time interface in the
PRQIECT_ROOT/ | i b directory. PRQIECT_ROOT is the location under the
WebL ogic Integration 2.1 installation where the devel oper is constructing the
adapter; for example:

WLl _HOVE/ adapt er s/ sanpl e

In addition, thistarget performs an “unjar” operationinthe/ | i b directory. This
extractsthe . war into atemporary directory. Thisisthe key to having WebL ogic
I ntegration recompile JSPs without restarting.

Event router . war file, which is aWeb application containing the event
generator for an adapter.

To make the event router . war file, the adapter developer included in it the
following . j ar files:

e |ogdj.jar

e w ai -conmon. jar

e Wai-ejb-client.jar

e w ai-eventrouter.jar

e Wai-servlet-client.jar
e |ogtoolkit.jar

e adk-eventgenerator.jar

The adapter developer also added any other . j ar file upon which the event
generator is dependent. These are specified in the <event r out er > target in the
bui | d. xm file
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How it’s Done in WebLogic Integration

InWebLogic Integration 2.1, all componentsare containedinasingle. ear file, which
is deployed either manually or by using the WebL ogic Integration Console. For more
information on deploying adapters by using . ear files, see Chapter 9, “Deploying
Adapters.” For more information on . ear files, see Chapter 2, “ Concepts.” Refer to
Listing 2-2 and Listing 2-3.

Additionally, thebui | d. xm file has been updated to facilitate the use of . ear files.
Refer to “build.xml Components” on page 6-11 for a detailed description of the
WebL ogic Integration bui | d. xn file.

Registering the Design-time Web
Application

In addition to the deployment unit changes, WebL ogic Integration uses a different
mechanism to register the design-time Web application context for an adapter.

In WebL ogic Integration 2.0, users were required to make an entry into the

w ai . properti es filetoregister their adapter’ sdesign-time Web application into the
Application View Management Console. This alowed the end user to associate the
adapter with anew application view. This step has been replaced in WebL ogic
Integration by an automatic registration process during adapter deployment. To use
the automatic registration process, use one of these procedures:

m Using aNaming Convention

m Using aText File

Using a Naming Convention

The preferred approach is to use a naming convention for the design-time Web
application and connector deployment.
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When deploying an . ear fileinto WebL ogic Integration, identify thefilein
conf i g. xn by using the adapter logical name asthefile name. Listing C-1 shows an
example how to do this.

Listing C-1 Addingthe Adapter Logical Nameto confi g. xni

<Appl i cati on Depl oyed="true" Name="ALN'
Pat h="W.l _HOVE/ adapt er s/ ADAPTER/ | i b/ ALN. ear " >
<Connect or Conponent Nane="ALN' Tar get s="nyserver"
URI ="ALN.rar"/>
<WebAppConponent Name="ALN_Event Router" Targets="nyserver"
URI =" ALN Event Rout er. war"/ >
<WebAppConponent Nanme="ALN Web" Target s="nyserver"
URI =" ALN_Weéb. war "/ >
</ Appl i cation>

where ALN is the adapter logical name. Y ou must use the adapter logical name as the
valuefor the Name attribute on the <Connect or Conponent > element. If you namethe
design-time Web application deployment as ALN_Web, the design-time Web
application will automatically be registered into the Application View Management
Console during deployment. The DBMS, e-mail, and sample adapters use this
convention.

Using a Text File

Alternatively, you can include atext file named webcont ext . t xt inthe root of your
. ear file.webcont ext . t xt should contain the context for the design-time Web
application for your adapter. Thisfile must be encoded in UTF-8 format.

Other Migration Issues

Thefollowing are additional changes you need to make to enable an adapter built with
WebL ogic Integration 2.0 deployable in WebL ogic Integration 2.1.
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m  Add amanifest file (MANI FEST. MF) to
WLl _HOVE/ adapt er s/ ADAPTER/ src/ war / META- | NF for each . war file.

m Deletethefiledi spl ay. j sp fromW.I _HOVE/ adapt er s/ ADAPTER/ src/ war/ .
This file has been added to the ADK for WebL ogic Integration 2.1.

m Deletethe method debugDocunent (String strMessage, | Logger |ogger,

I Docunent doc) . This method has been added to the ADK for WebL ogic
Integration 2.1
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D Adapter Setup
Worksheet

Use the worksheet beginning on the following page to help you identify and collect
critical information about the adapter you are devel oping. The answersto the questions
posed on theworksheet will help you conceptualize the adapter you are building before
you actually began to code. They will help you define such components as the adapter
logical name and the Java package base name and help you determine the locales for
which you need to localize message bundles. If you are using the

GenerateA dapterTemplate utility, the answers you provide on this worksheet are
essentia to its success.
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Adapter Setup Worksheet

D-2

Before you begin devel oping an adapter, answer as many of the following questions as
you can. Questions preceded by an asterisk (*) are required to use the
GenerateAdapterTemplate utility.

1. *What isthe name of the EIS for which you are developing an adapter?
2. *What isthe version of the EIS?

*What isthe type of EIS; for example, DBMS, ERP, etc.?

*Who is the vendor name for this adapter?

*What is the version number for this adapter?

*What is the adapter logical name?

N o o M ®

Does the adapter need to invoke functionality within the EIS?

If so, then your adapter needs to support services.

8. What mechanism/API is provided by the EISto allow an external program to
invoke functionality provided by the EIS?

9. What information is needed to create a session/connection to the EIS for this
mechanism?

10. What information is needed to determine which function(s) will beinvoked in the
ElS for agiven service?

11. Doesthe EIS alow you to query it for input and output requirements for a given
function?

If so, what information is needed to determine the input requirements for the
service?

12. For al the input requirements, which ones are static across all requests? Your
adapter should encode static information into an I nteractionSpec object.

13. For al the input requirements, which ones are dynamic per request? Your adapter
should provide an XML schema that describes the input parameters required by
this service per request.
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14. What information is heeded to determine the output requirements for the service?

15. Does the EIS provide a mechanism to browse a catal og of functions your adapter
can invoke? If so, your adapter should support browsing of services.

16. Does the adapter need to receive notifications of changes that occur inside the
EIS? If so, then your adapter needs to support events.

17. What mechanism/API is provided by the EISto alow an external program to
receive natification of eventsin the EIS? The answer of this question will help
determine if apull or a push mechanism is devel oped.

18. Does the EIS provide a way to determine which events your adapter can support?
19. Does the EIS provide away to query for metadata for a given event?

20. What local es (language/country) does your adapter need to support?
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E The DBMS Adapter

This section contains information on the following subjects:

m Introduction to the DBMS Adapter

m  How the DBMS Adapter Works

m How the DBMS Adapter Was Developed

m How the DBMS Adapter Design-Time GUI was Devel oped

Introduction to the DBMS Adapter

The DBMS adapter is a J2EE-compliant adapter built with the ADK. It provides a
concrete example for adapter providers of how one might usethe ADK to construct an
adapter. A relational database was used as the EI'S of an adapter because it allows
adapter providers to focus on the adapter/ADK specifics, rather than become
bogged-down in understanding a particular proprietary EIS.

The DBMS adapter gives you (devel opers and business analysts) a concrete example
of an adapter, including a JSP-based GUI, to help you understand the possibilities that
areat your disposal using the ADK to build adapters. If you are abusiness analyst, you
might enjoy running through the interface to get a better understanding of an
“application view”, “service”, and “event” as shown in “How the DBM S Adapter
Works” on page E-2.

If you are an adapter devel oper, you will also want to review “How the DBM S Adapter
Was Developed” on page E-23 and “How the DBM S Adapter Design-Time GUI was
Developed” on page E-41 the code, and Javadoc to gain insight into how you can
extend and use the classes of the ADK to build a J2EE-compliant adapter.
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The DBMS adapter satisfies the following requirements:

m Provides a GUI that allows end-users to connect to an Oracle or SQL Server
database.

m Usesthe classes and tools of the ADK.
m  Allows usersto create application views with events and services.
m  Allow usersto test events and services.

m  Providesa GUI that enables users to browse the catalogs, schemas, tables, and
columns of the underlying database from the GUI.

m  Supportsthe creation of servicesthat perform selects, inserts, deletes, and
updates against the database (EIS).

How the DBMS Adapter Works

This section provides you with an opportunity to see how the DBM S adapter works
before you start developing one of your own. If you are a business analyst, you might
enjoy running through the interface to get afeel for how the adapter works. The
example in this section shows how to create a service that inserts a customer in the
underlying database, and then demonstrates how an event is generated to notify others
that this action has taken place.

This section contains information on the following subjects:
m Before You Begin

m  Accessing the DBMS Adapter

m A Tour of the DBMS Adapter

Before You Begin

Make sure thefollowing tasks have been performed before you try to accessthe DBM S
adapter:
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m |nstall the WebL ogic Integration. For more information, see Installing BEA
WebL ogic I ntegration.

m  Set up the ADK Ant-Based Make Process (see “ Step 2¢: Setting Up the Build
Process’ on page 6-10).

m  Ensure that the DBMS adapter has been deployed so that the design-time GUI is
accessible. For more information, see Installing BEA WebL ogic Integration.

Accessing the DBMS Adapter

To access the DBMS adapter:
1. Open anew browser window.

2. Openthe URL for your system’s Application View Management Console and
enter:

http://<HOSTNAME>: 7001/ W ai
The Application Integration Console - Logon page displays.

FigureE-1 Application View Console - Logon

Application Yiew Console - Logon

FPlease supply a valid WweblLogic username and password,

USErnamel
Password I

Login |
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A Tour of the DBMS Adapter

This section provides you with a short tour through the DBMS Adapter. Before you
begin, you need to open the DBM S adapter Application View Console - Logon page

on your browser. For information about accessing the DBM S adapter, see “Accessing
the DBM S Adapter” on page E-3.

Figure E-2 Application View Console - Logon

Application View Console - Logon

Please supply a valid Weblogic username and passward.,

USErnamel
Password I
Login |

1. Tolog on tothe Application View Management Console, enter your WebL ogic

Username and Password, then click Login. The Application View Management
Console displays.
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FigureE-3 Application View Management Console

Application View Management Console :'hea

Folder: Root W

Name Status Action

Add Application Wiew

2. Click Add Application View. The Define New Application View page displays.
When you create the application view, you provide a description that associates
the application view with the DBM S adapter.

For detailed information about application views and about defining application
views, see “Defining an Application View” in Using Application Integration.
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E-6

Figure E-4 Define New Application View Page

Define New Application YView Fd A
% bea

This page allows you to define a new application view

Folder: Root

Application Yiew Name:¥ ||

Description: =

H
Associated Adapters: I—Nme— j
Cancel |

3. Todefine an application view:

a. Inthe Application View Namefield, enter AppVi ewTest .

The name should describe the set of functions performed by this application.
Each application view name must be unique to its adapter. Valid characters
areanything except *.’, ‘#,‘\','+,'&’, ", """, """, and a pace.

b. Inthe Description field, enter a brief description of the application view.

c. From the Associated Adapters list, choose the DBM S adapter to use to create
this application view.

d. Click OK. The Configure Connection Parameters page appears.
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Figure E-5 Configure Connection Parameters Page

Configure Connection Parameters P hea

WebLogic User Name* Iﬁdmin
" Weblogic Password™ I

Data Source Name (JNDI)¥ |WLALDataSource

Continue

4. At the Configure Connection Parameters page, you define the network-rel ated
information necessary for the application view to interact with the target EIS.
You need to enter thisinformation only once per application view:

a. Enter your WebL ogic User Name and WebL ogic Password.
b. Inthe Data Source Name (JNDI) field, enter W.Al _Dat aSour ce.

c. Click Continue. The Application View Administration page displays.

The Application View Administration page summarizes the connection
criteriaand, once events and services are defined, you can view the schemas
and summaries and also delete an event or service from this page.
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Figure E-6 Application View Administration Page for AppViewTest

L

Application View Administration for AppViewTest :'Il /
L Ea

ansole y  Lagou

This page sliows you to add events andfor services to an application view,

Description: A Wiew to an AppYiew Edit

Connection Criteria

Additional Log Category: AppiiewTest

Root Log Category: BEA_WLS_DBMS_aDK

Password: Security

Message Bundle Base: BEA_WLS_DBMS_ADK

Log Configuration File: BEA_WLS_DBMS_ADK.xml

Username: system

Data Source Name: WLAT_DataSource

Reconfigure connection parameters for App¥iewTest

Events Add

Services Add

Save | 7

5. Now that you have created an application view, you are ready to add a service to
it. To add the service you must supply a name for the service, provide a
description and enter the SQL statement.

You can use the browse link to browse the DBM S adapter database schemas and
tables and specify the database table CUSTOMER_TABLE.

To add a service:

a. OntheApplication View Administration page, click Add inthe Servicesgroup.
The Add Service page displays.
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FigureE-7 Add Service Page

Add Service o
7, hea

Admin

Add Servi . .
”j EEN":E Unique Service Mame:*
Ep l Description: =
=
SQL Statement:* ﬂ
Acdd Browse DBMS..,

Syntax Help: 1. Use fully qualified table name {i.e.

catalog.schema table); 2. to gather user input, bracket the column
name and type as follows: "[ColumnMame ColumnType]”. Hint: browse
to cut & paste Columniame and ColumnType into your sql.

b. Inthe Unique Service Name field, enter InsertCustomer.
¢. Inthe Description field, enter a description of the service.

d. Click Browse DBMSto view the table and column structure of the database. I
you are writing a complex query, you may leave the Browse window open in
order to cut and paste table or column names into your query.
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Figure E-8 Browse DBM S Page

I hea
z1éa

Browse DBMS

DBMS Schemas For Catalog:

=
pe=l

p

1]
1]

e. Inthe DBMS Schemas for Catalog page, click APP,

Figure E-9 Browse DBMS Table Types Page
"“."::
%.hea
Browse DEMS
DBMS Table Types:
SYSTEM TABLE

TABLE
YIEW

f. Inthe DBMS Table Types page, click TABLE.
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Figure E-10 DBM S Browse Tables Page

o®%%,

& F
: hea
z.nea

Browse DBMS

Tables For: .APP
Table Name:
SYSALIASES
SYSCHECKS
SY¥YSCOLUMNS
SY¥SCOMGLOMERATES
SYSCONSTRAINTS
SYSDEPENDS
SYSERRORS

SYSFILES
SYSFOREIGHKEYS
SY¥SIDBCTYPEIMFO
SYSKEYS
SY¥YSSCHEMAS
SYSSTATEMENTS
SYSTABLES
SY¥STRIGGERS
SYSYIEWS
ACLEMTRIES
ACTIVECOLLABORATOR
ACTIVECOMYDEF
ACTIVECOMNYERSATION
ACTIVECOMYSTATE

g. Inthe Tableslist for APP page, click CUSTOMER_TABLE. The Browse
window now displays the column names and column types.
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FigureE-11 Browse DBMSfor Table Page

P
. hea:
s ﬂﬂ

Browse DBMS

DBMS Columns For Table: CUSTOMER_TABLE

ColumnMarme: CaolumnType: ColumnSize:
FIRSTNAME WARCHAR 32
LASTHAME WARCHAR 32
MIDDLENAME WARCHAR 32
oog DATE 10
ADDRESS1 WARCHAR 32
ADDRESSZ WARCHAR 32
ADDRESS3 WARCHAR 32
POSTALCODE WARCHAR 11
CITY WARCHAR 32
STATE WARCHAR 32
COUNTRY WARCHAR 32
PHONE WARCHAR 15
Fax YARCHAR 15
EMAIL YARCHAR 64
Close Window |

h. Click Close Window to close to close the window to return to the Add Service

Page.

Thiswindow isincluded in the tour to introduce you to the functionality and
it is not necessary to select any text for this exercise.

In the Service Page, add the following information into the SQL Statement
field:

Insert into APP. CUSTOVER TABLE (FI RSTNAME, LASTNAME, DOB)
VALUES ([ FI RSTNAVE VARCHAR], [LASTNAME VARCHAR], [DOB
DATE] )

Click Add. The Application View Administration page is displayed.

For additional information about adding services, see “ Defining an
Application View” in the Using Application Integration.

Developing Adapters



How the DBMS Adapter Works

6. Add an event to your application view. In order to add an event, you must
provide a unique event name and a description. Then you must specify the
database table upon which atrigger should be added for the event. You must also
specify if it isan insert, update or delete event.

You can use the Browse DBMS link to browse the DBM S database schemas and
tables and to specify the database table. Then you can automatically populate the
field with the selected table name.

To add an event:

a. IntheApplication View Administration page, click Add in the Events field.
The Add Event page displays.

FigureE-12 Add Event Page
Add Event 3

an this page, vou add events to your spplication view.

Unique Event Name:* I

Add Event

Description: =

H

Browse DBMS...

Table Hame:* |
Syntax Help... CLOUDSCAPE: APP . TABLENAME, ORACLE: SCHEMA TABLENAME, MS SQLSERVER:
catalog.schema.tablename, SYBASE: catalog.schema.tablename

Please Select The Type Of & [nsert Event
Event To Create:
€ Update Event

" Delete Event
Add

b. Inthe Unique Event Name field, enter Cust oner I nsert ed.
¢. Inthe Description field, enter a description of the event.

d. Click the Browse DBMS link to view the table and column structure of the
database.
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Figure E-13 Browse DBM S Tables Page

ALLENRIED
ACTIVECOLLARORATOR
ACTIVECONVDEF
ACTIVECONYERSATION
ACTIVECONYSTATE
ACTIVECPA
ACTIVECSPACE
ACTIVEHUB
ACTIVEMESSAGE
ACTIVEMESSAGEDATA
ACTIVEMESSAGEENYELOPE
ACTIVEMESSAGESTORE
ACTIVEMESSAGETOKEN
ACTIVEPAYLOAD
ACTIVEPROCESS
ACTIVEROLE
ACTIVEROLEDEF
ACTIVEWFINSTANCE
ACTIVEWLCID
ADDRESSEDMESSAGE
BUSINESSCALENDAR
BUSIMESSOPERATION
BUSIMESS PROCESS
BUSINESS PROTOCOL DEFINITION
Ca

CERTIFICATE
CONTAINED QBJECT
CPACOLLABORATORMAP
CPACONYERSATIONMAR
CPACSPACEMAR
CUSTOMER TABLE
CxML BINDING

io T Tie Hie Hie B He Be M N Be Mo e Be He B Te Mo e He e e Be He e Be e e e e

- '-)

e. Select the CUSTOMER TABLE radio button, and click Fill table name with
selected table.
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FigureE-14 Add Event Page

Add Event .

Unigue Event Name: * Customerlnserted

Description: Thiz event will be fired if a J

custower i3 inserted into the
CUSTOMER_TABLE.

H

Table Name; * APP CUSTOMER_TABLE Browse DBMS...

Syntax Help... CLOUDSCAPE: APP TABLENAME, ORACLE: SCHEMA.TABLENAME, MS SQLSERVER:
catalog.schema.tablename, SYBASE: catalog.schema.tablename

Please Select The Type Of % Insert Event
Event To Create:

" Update Event

 Delete Event

f. Select the Insert Event radio button.

g Whenfinished, click Add. The Application View Administration page displays.
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Figure E-15 Application View Administration Page for AppViewTest

o*7%,
Application View Administration for AppViewTest a'Il
Pr ¥
%1164
onsole o
This page allows you to add events and/or services to an application view,
Description: A Miew to an appWiew _Edit
Connection Criteria
Additional Log Category: AppYiewTest
Root Log Gategory: BEA_WLS_DBMS_ADK
Password: security
Message Bundle Base: BEA_WLS_DBMS_ADK
Log Configuration File: BEA_WLS_DBMS_ADK.xml
Username: system
Data Source Name: WLAI_DataSource
Recanfigure connection parameters for App¥iewTest
Events Add
CustomerInserted Edit Remove Event ‘iew Summary ‘iew Event Schema
Services Add
InsertCustomer Edit Remoue Service View Summary View Request Schema Yiew Response Schema

Continue | Save | §

7. Prepareto deploy the application view. The Application View Administration
page provides you with a single location for confirming the content of your
application view before you save it or deploy it. In this page, you can view the
following:

e Confirm or edit the description of the application view.
e Confirm or reconfigure Connection Criteriafor the application view.
e Delete services and events.

e Savethe application view so you can return to it later or deploy the
application view to the server.

After verifying the application view parameters, click Continue. The Deploy
Application View to Server page displays.

8. Deploy the Application View. In order to deploy the application view, you must
provide several parameters such as enabling asynchronous service invocation,
providing the event router URL, and changing the connection pool parameters,
among other parameters.
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FigureE-16 Display Application View to Server Page

Deploy Application View AppViewTest to Server P

e Enable asynchronous service invocation? T F

Required Event Parameters

Event Router URLY § Ihnp {flocalhost7001/DbmsEventRouter/EventRouter
Gonnection Pool Parameters

Use these parameters to configure the connection pool used by this application view

Minimum Pool Size* 1
Maximum Pool Size* 10

Target Fraction of Maximum Pool Size® 07
&llow Poal to Shrink? V

Log Configuration

Set the log verbosity level for this application view.

|L0g warnings, errors, and audit messages j
Gonfigure Security

Restrict Access to AppYiewTest using J2EE Securnt

Deploy | ¥ W peploy persistently? ¥ Save | 9

To deploy the application view:
a. Make sure the Enable Asynchronous Service Invocation check box is selected.
b. Inthe Event Router URL field, enter:
http://1ocal host: 7001/ DbrmsEvent Rout er / Event Rout er
¢. For the Connection Pool Parameters, accept the default values:
Minimum Pool Size- 1
Maximum Pooal Size - 10
Target Fraction of Maximum Pool Size- 0.7

Allow Pool to Shrink - checked

d. IntheLog Configurationfield, select Logwarnings, errors, and audit messages.
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e. Make sure the Deploy persistently? box is checked.
f. Click the Restrict Access link. The Application View Security page displays.

9. Set permissions for the application view. Y ou can grant or revoke read and write
access for a user or agroup.

Figure E-17 Application View Security Page
Application View Security s

This form allows you to grant and revoke permissions for this agplication view,

Choose an Action: C Grant € Revoke

W Specify a User or Group:® |

€ Read ¢Invoke Service or Register for Event)

Permission: R X
© write (Deploy/Undeploy/Edit App Yiew)
‘Principals with Read Access Granted ‘Principals with Read Access Revoked
* Byeryone

no person/group specified

‘Principals with Write Access Granted ‘Principals with Write Access Revoked

* BYeryone

Apply | Done

no person/group specified

To set permissions for the application view:
a. For Choose an Action, select the Revoke radio button.
b. Inthe Specify aUser or Group, enter Jdoe.

c. For Permission: select the Write (Deploy/Undeploy/Edit App View) radio
button.

d. Click Done. The Deploy Application View Page displays.
e. Click Deploy.

10. Once the application view is deployed, the Summary for Application View page
displays al relevant information about the deployed application view. Use the
Summary for Application View page to view schemas, event and service
summaries, test services and events and undeploy the application view.
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FigureE-18 Summary for Application View Page

Summary for Application View AppViewTest

Summary

This page shows the events and services defined for the AppViewTast application view.

Name: AppWiewTest
Description: A View to an AppView
Status: Deployed

Available actions Undeploy

Conhnection Security Deplay Events and Services

‘ CustomerInserted Test Miew Summary Miew Event Schema

Services

InsertCustomer Test Miew Summasry Miew Request Schema Miew Responsze Schems

11. Test an event. To ensure that the application view is working correctly, you can
test the events and services in the application view. You can test an event by
invoking a service or by manually creating the event. The user can also specify
how long the application should wait to receive the event.

a. Inthe Events group, on the Customerinserted line, click Test. The Test Event
page displays.

Developing Adapters  E-19



E The DBMS Adapter

Figure E-19 Test Event Page

Test Event: Customerlnserted

This page allows you to test an event. You may create the event by Invoking & service, or by manually creating the
event,

If you want to use a service invocation to create an event, select the Service option below, and select the
service to invoke, Optionally, you can create the event manually using any tools your EIS provides (for example
an interactive SQL tool for the DBMS adapter used to insert a new row to create an insert event),

How do you want to create the event?

# Seryice | InsertCustomer x

C Manual

How long should we wait to receive the event?
Time {in milliseconds?:

Test|

b. Inthe Test Event page, select the Service radio button, and select
InsertCustomer in the Service menu.

c. Inthe How long should we wait to receive the event? field, enter 6000.

d. Click Test. The Test Service page appears.

E-20 Developing Adapters



How the DBMS Adapter Works

FigureE-20 Test Service Page

Test Service: InsertCustomer

Please fil in any inputs to the service query and click Test

Test Service: InsertCustomer on application view 'AppVYiewTest'

insert inta APP,CUSTOMER_TABLE (FIRSTNAME, LASTMAME, DOB) VALUES ([FIRSTMAME YARCHAR], [LASTMAME
YARCHAR], [DOB DATE])

Input
FIRSTNAME toxt
LASTNAME text

DOoB

Test

date (Vyyy-MM-add hhimmiss), 8.q. 2001-10-05 04:52: 29-05:00

e. Inthe FIRSTNAME field, enter afirst name.
f. Inthe LASTNAME field, enter alast name.

g. Inthe DOB field, enter adate of birth. The correct format is specified to the
right of the edit box.

h. Click Test. The Test Result page displays to show the contents of the XML

documents representing the event you generated and the response generated by
the application view.
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Figure E-21 Test Result Page

Test Result for Customerinserted

Developing Adapters

This page shows the results from testing a event.

<?xml wversion="1.0"7=> |

<!DOCTYPE CUSTOMER TAELE.insert>

<CUSTOMER_TABLE. insert>
<ADDREZ31></ADDREIZ 1>
<ADDRESSZ></ ADDRESSZ >
<ADDRESS3></ ADDRESS3 >
<CITY»</CITYT>
<COUNTRY></ COUNTRY>
<DOB>2001-09-12 06:07:15</D0E>
<EMAIL></EMAIL>
<FAE></ FAX
<FIRSTHAME:>Jane</FIRITNAME:>
<LASTNAME:>Doe</LASTNAME:
<MIDDLENAME></HMIDDLENAME:>
<PHONE></FHONE> 4|

Input to service InsertCustomer on application view AppViewTest

<?xml wersion="1.0"7> J
<!DOCTYPE Input>
<Input=>
<FIRSTHAME>Jane</FIRSTNAME>
<LASTMAME:>Doe</LASTNAME>
<DOB>2001-10-05 04:27:24-05:00</DOB>
</ Input>

| |

QOutput from service InsertCustomer on application view AppYiewTest

<?uml wersion="1.0"7> J
<!DOCTYPE Rowshffecteds

»e,
it}

4 /
s ;
£y ea

Generated event of type GustomerInserted on application view AppVYiewTest
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How the DBMS Adapter Was Developed

This section describes each interface used to develop the DBMS adapter. The ADK
provides many of the necessary implementations required by a Java Connector
Architecture-compliant adapter; however, since some interfaces cannot be fully
implemented until the EIS and its environment are defined, the DBM S adapter was
created to illustrate the detail-specific or concrete implementation of the abstract
classes provided in the ADK.

The process of creating the DBM S adapter is comprised of the following steps:
m Development Reference Documentation

m  Step 1: Development Considerations

m  Step 2: Implementing the Server Provider Interface Package

m  Step 3: Implementing the Common Client Interface Package

m  Step 4: Implementing the Event Package

m  Step 5: Deploying the DBMS Adapter

Development Reference Documentation

Y ou can review the Javadoc and code for the methods defined in the steps that follow
in this section to see how the implementations provided by the ADK were leveraged.
Y ou can find the Javadoc for thisimplementation in:

WLl _HOVE/ adapt er s/ dbns/ docs/ api / i ndex. ht m
Y ou can find the code listing for this package in:
WLl _HOVE/ adapt er s/ dbns/ src/ conf bea/ adapt er / dbns/ spi

Note: W.I _HOME isthe drive or home directory where WebL ogic Integration is
installed.
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Step 1: Development Considerations

E-24

The Adapter Setup Worksheet (see Appendix D, “ Adapter Setup Worksheet,”) is
available to help adapter developers identify and collect critical information about an
adapter they are developing before they begin coding. For the DBM S adapter, the
worksheet questions are answered as follows:

Note: Questions preceded by an asterisk (*) are required to use the
GenerateAdapterTempl ate utility.

1. *What isthe name of the EI Sfor which you are developing an adapter?
SQL Server or Oracle databases.

2. *What isthe version of the EIS?
MSSQL Server 7.0 or Oracle 8.1.6

3. *What isthe type of EIS, for example, DBMS, ERP, etc.?
DBMS

4. *What isthe vendor name for this adapter?
BEA

5. *What isthe version number of this adapter?
None - Sample Only

6. *What isthe adapter logical name?
BEA_WLS DBMS_ADK

7. Does the adapter need to invoke functionality within the EIS?
Yes
If s0, then your adapter needs to support services.

Yes

8. What mechanisnVAPI is provided by the EISto allow an external programto
invoke functionality provided by the EIS?

JDBC
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9.

10.

11.

12.

13.

14.

15.

16.

What information is needed to create a session/connection to the ElSfor this
mechanism?

Database URL, driver class, user name, password

What information is needed to deter mine which function(s) will be invoked in the
ElSfor a given service?

Function name, executeUpdate, executeQuery

Does the EISallow you to query it for input and output requirements for a given
function?

Yes, you can browse data structures.

If so, what information is needed to determine the input requirements for the
service?

SQL

For all the input requirements, which ones are static across all requests? Your
adapter should encode static information into an InteractionSpec object.

SQL

For all the input requirements, which ones are dynamic per request? Your
adapter should provide an XML schema that describes the input parameters
required by this service per request.

The input requirements would change depending on the SQL expression for the
service

What information is needed to deter mine the output requirements for the service?
na

Does the EIS provide a mechanism to browse a catal og of functions your adapter
can invoke? If so, your adapter should support browsing of services.

Yes

Does the adapter need to receive natifications of changes that occur inside the
EIS? If so, then your adapter needs to support events.

Yes
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17. What mechanism/API is provided by the EISto allow an external programto
receive notification of events in the EIS? The answer of this question will help
determine if a pull or a push mechanismis devel oped.

None. The DBMS adapter was built on the WebL ogic Integration event
generator using a pull mechanism.

18. Does the EI S provide a way to determine which events your adapter can support?

Yes

19. Does the EI S provide a way to query for metadata for a given event?

Yes

20. What locales (language/country) does your adapter need to support?
Multiple

Step 2: Implementing the Server Provider Interface
Package

To implement the DBM S adapter Server Provider Interface (SPI) and meet the
J2EE-compliant SPI requirements, the classesin the ADK were extended to create the
following concrete classes:

Table E-1 SPI Class Extensions

This concrete class... Extendsthis ADK class...
ManagedConnect i onFact oryl npl Abst r act ManagedConnect i onFact ory
ManagedConnect i onl npl Abst r act ManagedConnecti on
Connect i onMet aDat al npl Abst ract Connecti onMet aDat a

Local Transacti onl npl Abstract Local Transacti on

These classes provide connectivity to an EIS and establish a framework for event
listening and request transmission, establish transaction demarcation, and allow
management of a selected EIS.
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ManagedConnectionFactorylmpl

Thefirst step in implementing an SPI for the DBM S adapter was to implement the
ManagedConnect i onFact ory interface. A ManagedConnect i onFact ory supports
connection pooling by providing methods for matching and creating a
ManagedConnect i on instance.

Basic Implementation

The ADK provides com bea. adapt er . spi . Abst r act ManagedConnect i on

Fact or y, an implementation of the Java Connector Architecture interface

j avax. resour ce. spi . ManagedConnect i onFact ory. The DBMS adapter extends
thisclassin com bea. adapt er . dbns. spi . ManagedConnect i onFact oryl npl .
Listing E-1 shows the derivation tree for ManagedConnect i onFact oryl npl .

Listing E-1 com.bea.adapter.dbms.spi.ManagedConnectionFactorylmpl

j avax. resource. spi . ManagedConnect i onFact ory

| -->com bea. adapt er. spi . Abst ract ManagedConnect i onFact ory

| - - >com bea. adapt er . dbrs. spi . ManagedConnect i onFact or yl npl

Developers’ Comments

The ManagedConnect i onFact ory isthe central class of the Java Connector
Architecture SPI package. The ADKs Abst r act ManagedConnect i onFact ory
provides much of the required implementation for the methods declared in Sun
MicroSystems' interface. To extend the ADKs

Abst r act ManagedConnect i onFact or y for the DBMS adapter, the key

creat eConnecti onFact ory() andcr eat eManagedConnect i on() methods were
implemented. Overrides for equal s(), hashcode(), checkSt at e() were also
written to provide specific behaviors for the databases supported by the DBMS
adapter.

There are private attributes about which the superclass has no knowledge. When
creating your adapters, you must provide setter/getter methodsfor these attributes. The
abstract cr eat eConnect i onFact or y() method isimplemented to provide an
ElS-specific Connect i onFact or y using the input parameters.
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Additionally, cr eat eManagedConnect i on() isthe main factory method of the class.
It checksto seeif the adapter is configured properly before doing anything else. It then
implements methods of the superclass to get a connection and a password credential
object. It then attempts to open a physical database connection; if this succeeds, it
instantiates and returns a ManagedConnect i onl npl (the DBMS adapter
implementation of ManagedConnect i on), which is given the physical connection.

Other methods are getter/setter methods for member attributes.

ManagedConnectionimpl

A ManagedConnect i on instance represents a physical connection to the underlying
EIS in amanaged environment. ManagedConnect i on objects are pooled by the
application server. For more information, read about how the ADK implements the
Abst r act ManagedConnect i on instance in “ManagedConnection” on page 6-32.

Basic Implementation

The ADK provides com bea. adapt er . spi . Abst r act ManagedConnect i on, an
implementation of the J2EE interfacej avax. r esour ce. spi . ManagedConnect i on.
The DBMS adapter extends this classin com bea. adapt er . dbms.

spi . ManagedConnect i onl npl . Listing E-2 shows the derivation tree for
ManagedConnect i onl npl .

Listing E-2 com.bea.adapter.dbms.spi.ManagedConnectionl mpl

j avax. resource. spi . ManagedConnecti on
I
| -->com bea. adapt er. spi . Abst ract ManagedConnect i on
I

| -->com bea. adapt er . dbrrs. spi . ManagedConnect i onl npl

Developers’ Comments

This classiswell documented in the Javadoc comments since the
ManagedConnect i on isacrucia part of the Java Connector Architecture SPI
specification. Y ou should focus on our implementation of the following methods:
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® java.l ang. obj ect. get Connecti on(j avax. security. auth. Subj ect
subj ect, javax.resource. spi.Connecti onRequestinfo
connecti onRequest | nf 0)

m protected void destroyPhysical Connection(j ava. | ang. Obj ect
obj Physi cal Connecti on)

m protected void destroyConnectionHandl e(j ava. | ang. Obj ect
obj Handl e)

B bool ean conpar eCredenti al s(j avax. security. aut h. Subj ect subject,
j avax. resource. spi . Connecti onRequest I nfo info)

The pi ng() method is used to check whether the physical database connection (not
our cci.Connect i on) is till valid. If an exception occurs, pi ng() isvery specific
about checking the type so that a connection is not needlessly destroyed.

Other methods are EIS specific or are simply required setter/getters.

ConnectionMetaDatalmpl

The ManagedConnect i onMet aDat a interface provides information about the
underlying EIS instance associated with a ManagedConnect i on instance. An
application server usesthisinformation to get run-time information about a connected
ElS instance. For more information, read about how the ADK implements the

Abst r act Connect i onMet aDat a instance in “ManagedConnection” on page 6-32.

Basic Implementation

The ADK provides com bea. adapt er . spi . Abst r act Connect i onMet aDat a, an
implementation of the J2EE interfacej avax. r esour ce. spi . ManagedConnect i on
Met aDat a. The DBMS adapter extends this classin com bea.

adapt er. dbns. spi . Connect i onMet aDat al npl . Listing E-3 shows the derivation
treefor Connect i onMet aDat al npl .

Listing E-3 com.bea.adapter.dbms.spi.ConnectionM etaDatal mpl

j avax. resour ce. spi . ManagedConnect i onMet aDat a

| -->com bea. adapt er. spi . Abstract Connecti onMet aDat a

| -->com bea. adapt er . dbrns. spi . Connect i onMet aDat al npl
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Developers’ Comments

The ADKs Abst r act Connect i onMet aDat a implements the following:

B javax.resource. cci.ConnectionMet abDat a

m | avax.resource. spi . ManagedConnecti onMet aDat a

This implementation of the Connect i onMet aDat a class uses a Dat abaseMet aDat a

object. Since the ADK’s abstract implementation was used, you must provide
El S-specific knowledge when implementing the abstract methods in this class.

LocalTransactionimpl

ThelLocal Transact i on interface provides support for transactions that are managed
internal to an EIS resource manager and do not require an external transaction
manager. For more information, read about how the ADK implements the

Abst ract Local Tr ansact i on instance in “Local Transaction” on page 6-36.

Basic Implementation

E-30

The ADK provides com bea. adapt er . spi . Abstract Local Transacti on, an
implementation of the J2EE interfacej avax. resour ce. spi . Local Transacti on.
The DBMS adapter extends this classin com bea. adapt er . dbns.

spi . Local Transact i onl npl . Listing E-4 shows the derivation tree for

Local Transacti onl npl .

Listing E-4 com.bea.adapter.dbms.spi.L ocal Transactionl mpl

j avax. resource. spi . Local Transacti on

| -->com bea. adapt er. spi . Abstract Local Transacti on

| -->com bea. adapt er . dbrs. spi . Local Transact i onl npl
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Developers’ Comments

This class utilizes the ADK s abstract superclass which provides logging and event
notification. The superclass implements both the CCl and SPI Local Transaction
interfaces provided by Sun. The DBM S adapter’s concrete class implements the three
abstract methods of the superclass:

B doBegi nTx()
m doComm t Tx()
® doRol | backTx()

Step 3: Implementing the Common Client Interface
Package

To implement the DBM S adapter Common Client Interface (CCI) and meet the
J2EE-compliant CCI requirements, ADK classes to create the following concrete
classes were extended:

Table E-2 CCI Class Extensions

Thisconcreteclass... Extendsthis ADK class...
Connecti onl npl Abst ract Connect i on

I nteractionl npl AbstractInteraction

I nteracti onSpecl npl I nteracti onSpecl npl

These classes provide connectivity to and access back-end systems. The client
interface specifies the format of the request and response records for a given
interaction with the EIS.

Note: Although implementing the CCl is optional in the Java Connector
Architecture 1.0 specification, itislikely to berequired in the future. For your
reference, the DBM S adapter provides a compl ete implementation.
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Connectionimpl

A Connect i on represents an application-level handlethat isused by aclient to access
the underlying physical connection. The actual physical connection associated with a
Connection instance is represented by a ManagedConnect i on instance. For more
information, read about how the ADK implementsthe Abst r act Connect i on instance
in “Connection” on page 6-38.

Basic Implementation

The ADK provides com bea. adapt er. cci . Abst ract Connecti on, an
implementation of the J2EE interfacej avax. r esour ce. cci . Connecti on. The
DBMS adapter in by implementing com bea. adapt er . dbms. cci .

Connect i onl npl . Listing E-5 shows the derivation tree for Connect i onl npl .

Listing E-5 com.bea.adapter.dbms.cci.Connectionl mpl

j avax. resource. cci . Connecti on

| -->com bea. adapt er. cci . Abstract Connecti on

| -->com bea. adapt er. dbms. cci . Connect i onl npl

Developers’ Comments

E-32

The Connect i onl npl classisthe DBMS adapter’s concrete implementation of the
j avax. resource. cci . Connection interface. It extendsthe ADKs
AbstractConnection class. The actual physical connection associated with a
connection instance is represented by a ManagedConnect i on instance.

A client gets a connection instance by using the get Connect i on() method on a
Connect i onFact ory instance. A connection can be associated with zero or more
interaction instances. The simplicity of this concrete classis a testament to the power
of extending the ADK'’s base classes.

Developing Adapters



How the DBMS Adapter Was Developed

Interactionimpl

Thel nt er act i on enables acomponent to execute EIS functions. An interaction
instance is created from a connection and is required to maintain its association with
theConnect i on instance. For moreinformation, read about how the ADK implements
the Abst ract I nter acti on instancein “Interaction” on page 6-39.

Basic Implementation

The ADK provides com bea. adapt er. cci . Abstract | nteraction,an
implementation of the J2EE interfacej avax. resource. cci . I nteracti on. The
DBM S adapter extendsthis classin com bea. adapt er. dbns. cci .

I nteractionl npl . Listing E-6 shows the derivation tree for I nt er acti onl npl .

Listing E-6 com.bea.adapter.dbms.cci.lnteractionlmpl

javax. resource. cci.lnteraction

| -->com bea. adapter.cci.AbstractInteraction

| -->com bea. adapt er . dbns. cci . I nteracti onl npl

Developers’ Comments

Thisisthe concrete implementation of the ADKSs Interaction object. As expected, the
methods are EI S-specific implementations of Java Connector Architecture/ADK
required methods.

Both versions of the Java Connector Architecture’s

j avax. resource. cci . I nteracti onExecut e() method (the central method of this
class) wereimplemented. Themainlogicfor theexecut e() method hasthefollowing
signature: publ i ¢ Record execute(InteractionSpec i spec, Record input).
This method return the actual output record from the interaction, so it isthe onethat is
called more often.
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The second implementation is provided as a convenience method. This form of
execut e() hasthefollowing signature: publ i ¢ bool ean

execut e(l nteracti onSpec ispec, Record input, Record output).The
second implementation’ s logic returns a boolean, which indicates only the success or
failure of the interaction.

InteractionSpecimpl

AnlnteractionSpecl npl holds properties for driving an interaction with an EIS
instance. An | nt er act i onSpec isused by an interaction to execute the specified
function on an underlying EIS.

The CCI specification defines a set of standard properties for an I nteractionSpec, but
an| nt er act i onSpec implementation isnot required to support astandard property if
that property does not apply to its underlying EIS.

Thel nt er act i onSpec implementation class must provide getter and setter methods
for each of its supported properties. The getter and setter methods convention should
be based on the Java Beans design pattern. For more information, read about how the
ADK implementsthel nt er act i onSpecl npl instancein “InteractionSpec” on page
6-48.

Basic Implementation

E-34

The ADK provides com bea. adapt er . cci . I nt er acti onSpecl npl , an
implementation of the J2EE interfacej avax. resour ce. cci . I nt er act i onSpec.
The DBMS adapter extends this classin com bea. adapt er . dbns.

cci . I nteractionSpecl npl . Listing E-7 shows the derivation tree for

I nteracti onSpecl npl .

Listing E-7 com.bea.adapter.dbmes.cci.l nteractionSpecl mpl

j avax. resource. cci.lnteracti onSpec

| -->com bea. adapt er. cci. I nteracti onSpecl npl

| -->com bea. adapt er. dbns. cci . I nteracti onSpecl npl
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Developers’ Comments

An implementation class for InteractionSpec interface is required to implement the
java.io. Serializabl e interface. | nt er acti onSpec extendsthe ADK

I nt eracti onSpec inorder to add setter/getter methods for the String attribute

m sql . The getter/setter methods should be based on the Java Beans design pattern as
specified in the Java Connector Architecture 1.0 specification.

Step 4: Implementing the Event Package

This package containsonly one class: the DBM S adapter Event Gener at or Wor ker . It
does the work for the event generator for the DBM S adapter.

EventGenerator
The Event Gener at or classimplements the following interfaces:
B com bea.w ai . event. | Event Gener at or

® java.lang. Runnabl e

Basic Implementation

The DBMS adapter event generator extends the ADK's

Abst ract Pul | Event Gener at or becauseadatabase cannot “push” informationtothe
event generator; you therefore need to “pull” or actually “poll” the database for
changes about which you are interested in being notified. Listing E-8 shows the
derivation tree for Event Gener at or .

Listing E-8 EventGenerator

com bea. adapt er. event . Abst ract Event Gener at or

| -->com bea. adapt er. event . Abst ract Pul | Event Gener at or

| -->com bea. adapt er . dbns. event . DbnsEvent Gener at or Wor ker
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Developers’ Comments

E-36

This concrete implementation of the ADK’s Abst r act Pul | Event Gener at or
implements the abstract methods:

B protected abstract void postEvents(l|EventRouter router) throws
Exception

B protected abstract void setupNewTypes(List |istCf NewTypes)
m protected abstract void renoveDeadTypes(List |istO DeadTypes).

It also overrides the following methods:

® void dolnit(Mp nmap)
m void doC eanUpOnQuit ().

These methods are EI'S specific and are used to identify an event within the context of
the EIS while interacting with the database to create and remove event definitions and
events. Additionally, these methods create and remove the actual triggers on the
database that are fired when an event occurs.

The key method of the classispost Event s() . It createsthe | Event objects of the
datataken from rows in the EVENT table of the database. This method takes an

| Event Rout er asan argument. After creating an | Event using the

| Event Def i ni tion object’scr eat eDef aul t Event () method, it popul atesthe event
data, and the event is propagated to the router by calling

rout er. post Event (event ) . Oncethe event is sent to the router, the method deletes
the row of event data from the database.

The method set upNewTypes( ) creates new event definitions, making sure that the
appropriate trigger is created for the database. For each event definition, the method
creates atrigger information object that describes the catalog, schema, table,
triggerType, and trigger key that the event definition represents. A map of trigger keys
iskept so that triggers are not redundantly added to the database. If the map doesn't
contain the new key, the trigger text for the database is generated.

The method r enoveDeadTypes() also creates atrigger information object; however,
it also checksif one or more event types match it. All event definitions that match this
trigger are removed from the map, and then the trigger is removed from the database.
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Step 5: Deploying the DBMS Adapter

After implementing the SPI, CCl and event interfaces, deploy the adapter. To deploy
the adapter, use the procedures outlined in this section:

Before You Begin

Step 5a: Update the raxml File

Step 5b: Create the .rar File

Step 5¢: Build the .jar and .ear Files
Step 5d: Create and Deploy the .ear File

Before You Begin

Before deploying the adapter into WebL ogic Integration, do the following:

Determine the location of the adapter on your computer; that is,
W.I _HOVE/ adapt er s/ dbns where W.I _HOME is the location of your WebL ogic
Integration installation. Thislocation isreferred to as ADAPTER _ROOT hereafter.

Make surethe DBMS adapter’s. j ar and . ear filesare built, as described in
“Step 5: Deploying the DBM S Adapter.”

Step 5a: Update the ra.xml File

The DBMS adapter providesther a. xnl fileinthe adapter’s. rar file

(META- 1 NF/ ra. xmi ). Since the DBM S adapter extends the

Abst act ManagedConnect i onFact ory class, thefollowing propertieswere provided
inthera. xn file:

LogLevel
LanguageCode
Count ryCode
MessageBundl eBase
LogConfigFile
Root LogCont ext

Developing Adapters  E-37



E The DBMS Adapter

m  Addi ti onal LogCont ext

The DBMS adapter requires these additional declarations:

Table E-3 ra. xnl Properties

Property Example
User Nane The username for DBM S adapter login.
Password The password for username.

Dat aSour ceName The name of the JDBC connection pool.

Y ou can view the completer a. xni file for the DBMS adapter in:

W.I _HOVE/ adapt er s/ dbns/ src/ rar/ META- | NF/

Step 5b: Create the .rar File

Classfiles, logging configuration, and message bundle(s) should be bundled into a
.j ar file, which should then bebundled along with META- I NF/ ra. xml intothe. rar
file. The Ant bui | d. xni file demonstrates how to properly construct this. r ar file.

Step 5c: Build the .jar and .ear Files

Tobuildthe.jar and. ear files, use this procedure:

1. Edit ant Env. crd (Windows) or ant Env. sh (Unix) in
WL _HOVE/ adapt ers/ uti | s. You must set the following variablesto valid paths:

e BEA HOME - Thetop-level directory for your BEA products.

e W.I _HOME - Thelocation of your Application Integration directory.
e JAVA HOME - The location of your Java Development Kit.

e W._HOVE - Thelocation of your WebL ogic Server directory.

e ANT_HOME - Thelocation of your Ant home, typically
W.I _HOVE/ adapters/utils.

2. Execute ant Env from the command-line to set the necessary environment
variables for your shell.
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3. Changedirectoriesto W.I _HOVE/ adapt er s/ dbns/ pr oj ect .
4. Executeant rel ease fromtheW.| _HOVE/ adapt er s/ dbns/ pr oj ect directory
to build the adapter.

Step 5d: Create and Deploy the .ear File

To create and deploy the . ear file, thus deploying the DBM S adapter, use this
procedure:

1. Firdt, declare the adapter’s. ear filein your domain’sconfi g. xm file, as shown
in Listing E-9:

Listing E-9 Declaring the DBM S Adapter’s. ear File

<!-- This deploys the EAR file -->

<Appl i cation Depl oyed="true" Nanme="BEA W.S DBMs5_ADK"
Pat h="WLI _HOVE/ adapt er s/ dbns/ | i b/ BEA W.S DBVS_ADK. ear " >

<Connect or Conponent Nane="BEA W.S DBVMS ADK" Tar gets="nyserver"
URI ="BEA W.S DBMS_ADK.rar"/>

<WebAppConponent Name="DbnsEvent Rout er" Targets="nyserver"
URI ="BEA W.S DBMS_ADK_Event Rout er.war"/>

<WebAppConponent Nanme="BEA W.S DBMS_ADK_ Web" Tar get s="nyserver"
URl =" BEA W.S_DBMS_ADK_\Wéb. war "/ >

</ Appl i cati on>

Note: Replace W.I _HOVE with the correct path to the WebL ogic I ntegration root
directory for your environment.

2. Addthe.j ar file(s) for the adapter to the WebL ogic Server classpath. At this
time, WebL ogic does not support shared . j ar filesinan . ear filg; in other
words, the Web applications and the adapters do not share a common classl cader

parent. Consequently, you need to place the shared . j ar filesin your adapter on
the system classpath.

3. Restart WebL ogic Server.
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E-40

4. Oncethe server restarts, add the adapter group to the default WebL ogic security

realm by using the WebL ogic Server Console Web application. To do this,
navigateto ht t p: / / <host >: <por t >/ consol e where <host > is the name of
your server and <por t > isthe listening port; for example:

http://1ocal host: 7001/ consol e

. After you have added the adapter group, add a user to the adapter group using the

WebL ogic console Web application and save your changes.

. To configure and deploy application views, navigate to

http://<host>: <port>/w ai , where <host > is the name of your server and
<port > isthe listening port; for example:

http://1ocal host: 7001/ W ai
The Application View Console - Logon is displayed.

Application View Console - Logon

Please supply a walid Weblogic username and password.

USErnamel
Password I
Lagin |

. Log on to WebL ogic Integration by entering your username and password in

appropriate fields.

. Configure and deploy the application views by using the procedures described in

“Defining Application Views’ in Using Application Integration.
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How the DBMS Adapter Design-Time GUI
was Developed

The design-time GUI isthe user interface that allows the user to create application
views, add services and events and deploy the adapter if it is hosted in the WebL ogic
Integration. This section discusses some specific design time issues that were
considered during the development of the DBM S adapter.

The process of creating the DBM S adapter design-time GUI is comprised of the
following steps:

Step 1: Development Considerations

Step 2: Determine Necessary Java Server Pages
Step 3: Create the Message Bundle

Step 4: Implementing the Design-time GUI
Step 5: Writing Java Server Pages

Step 1: Development Considerations

Some of theimportant devel opment considerations regarding the design-time GUI for
the DBM S adapter included:

Determine the database(s) that were going to be supported.
Determine browsing depth.
Determine the DBM S schema generation.

Determine if the adapter should support testing of services and events.
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Step 2: Determine Necessary Java Server Pages

E-42

The DBMS adapter uses the ADK s Java Server Pages (JSPs) for a design-time GUI;
however, additional JSPs have been added to provide adapter-specific functionality. A
description of the additional JSPsisin Table:

Table E-4 Additional ADK JSPs

Filename

Description

addevent .| sp

The Add Event page allows a user to add a new event to the
application view.

addservice.jsp

The Add Service page allowsthe user to add anew servicetothe
application view.

browse. j sp

The Browse page handles the flow logic and display for the
Browse window of the DBMS adapter. Although this
functionality was developed specificaly for this adapter, it
illustrates afairly common interaction between the design-time
interface and the underlying adapter.

It usesthe Desi gnTi neRequest Handl er (handler) of the
DBMS adapter, which extends the ADK'’s
AbstractDesignTimeRequestHandler. The best way to
understand the browse functionality of the DBM S adapter isto
deploy the adapter and use your Web browser to access the
design-time framework.

confconn.jsp

The Confirm Connection page provides aform for a user to
specify connection parameters for the EIS.

testformjsp

The Testform pageisincluded (<jsp:include
page="testform.jsp’/>) inthe ADKstestsrvc.jsp page. It accesses
the InteractionSpec for thisinteraction and displaysthe SQL for
the service on screen. It then creates aform for gathering
required user input to test a service.

It does this by getting the Request Docurrent Def i ni ti on
from the handler’s application view and then passing it along
with the . j sp Writer to a utility class,
com.bea.adapter.dbms.utils. TestFormBuilder, which actually
creates the required form.
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Step 3: Create the Message Bundle

To support the internationalization of all text labels, messages and exceptions, the
DBM S adapter uses a message bundle based on atext property file. The property file
uses copied name value pairs from the BEA W.S_SAMPLE_ADK property file, and new
entries were added for properties specific to the DBM S adapter.

The message bundle for the DBMS adapter is contained in
WLI_HOME/ adapt er s/ dbns/ sr ¢ directory, which was installed with the ADK.
Pleaserefer to BEA_ W.S_DBMS_ADK. proper ti es inthe directory above.

For additional instructions on creating a message bundle, refer to the JavaSoft tutorial
on internationalization at:

http://java.sun.com/docs/books/tutorial /i 18n/index.html

Step 4: Implementing the Design-time GUI

To implement the design-time GUI, you need to create a

Desi gnTi meRequest Handl er class. This class accepts user input from aform and
provides methods to perform a design-time action. For more information on the

Desi gnTi meRequest Handl er , see“ Step 4: Implementing the Design-Time GUI” on
page 8-30.

The DBMS adapter public class Desi gnTi meRequest Handl er extends
Abst r act Desi gnTi meRequest Handl er and it provides the methods shown in
Table:

Table E-5 Methodsfor the DBM S Adapter Design-time GUI

Method Description

browse(java.l ang. String dbtype, Handl es the back-end behavior for the “ Browse”

com bea. connect or . Docunent Record functionality of theaddevent . j sp and

i nput) addservc. j sp.

get Adapt er Logi cal Nane() Returns the adapter's |ogical name and helps parent when

deploying application views, etc.
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Table E-5 Methodsfor the DBM S Adapter Design-time GUI

Method

Description

get ManagedConnect i onFact or yd ass()

Returns the adapter’s SPI ManagedConnectionFactory
implementation class, used by parent to get a CCl
connection to the EIS.

supportsServiceTest ()

Indicatesthat this adapter design time supportsthe testing
of services.

initServiceDescriptor(Acti onResult
result, |ServiceDescriptor sd,
Ht t pSer vl et Request request)

Initializesaservice descriptor which involves creating the
request and response schemas for the service. A typical
approach isto execute an Interaction against the EIS to
retrieve metadata and transform it into an XML schema.

Conseqguently, the CCl interface provided by the adapter
was used. This method is called from the “ addsrvc”
method of the AbstractDesignTimeRequestHandler.

i ni t Event Descri ptor (ActionResult
result, |EventDescriptor ed,
Ht t pSer vl et Request request)

Initializes an event descriptor. The event descriptor
provides information about an event on an application
view. Subclasseswill need to supply animplementation of
this method.

If events are not supported, then the implementation
should throw an UnsupportedOperationException. This
method will not be called (by the
AbstractDesignTimeRequestHandler) until the event
name and definition have been validated and it is
confirmed that the event does not already exist for the
application view.

Get Dat abaseType()

This method is used to determine the type of dbms being
used. At present WebL ogic Integration supports Oracle
and Microsoft SQL Server.

Step 5: Writing Java Server Pages

Thefollowing issuesarerelevant for the DBM S adapter, and you may encounter them
asyou develop your own adapter.

m  Custom JSP Tags
m Save an Object’'s State
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m  Write the WEB-INF/web.xml Web Application Deployment Descriptor

Custom JSP Tags

The Java Server Pages are displayed within the di spl ay. j sp; thusdi spl ay. j sp is
thefirst. j sp that needsto bewritten. The ADK providesalibrary of custom JSPtags,
which are used extensively throughout the Java server pages of the ADK and DBMS
adapter. They provide the ability to add validation, to save field values when the user
clicks away, and a number of other features.

Save an Object’s State

Y ou may also need to save an object’ s state as you write the JSPs. There are anumber
of ways to save an object’ s state when building your adapter using the ADK. The
Abst r act Desi gnTi meRequest Handl er maintains an

Appl i cationVi ewDescri pt or of theapplication view being edited. Thisisoften the
best place to save state. Callsto the handler are fast and efficient.

Y ou can also ask the Abst r act Desi gnTi meRequest Handl er for aManager Bean,
using its convenience methods: get Appl i cat i onVi ewManager () ;

get SchemaManager () ; and get NanespaceManager () , to retrieve information from
the repository about an application view. Thisis more time-consuming but may be
necessary on occasion. Sinceit isaJSP, you can a so use the session object, although
everything put in the session must explicitly implement thej ava. i o. seri al i zabl e
interface.

Write the WEB-INF/web.xml Web Application Deployment Descriptor

Write the WEB- | NF/ web. xnl Web application deployment descriptor. In most cases,
you should use the adapter’ sweb. xni file asastarting point and modify the necessary
components to fit your needs. To seetheweb. xm file for this adapter, go to:

WLl _HOVE/ adapt er s/ dbns/ src/ war / VEB- | NF/ web. xm
For detailed information, see the BEA WebL ogic Server product documentation at:

http://edocs. bea. com

Developing Adapters  E-45



E The DBMS Adapter

E-46  Developing Adapters



APPENDIX

F The E-mail Adapter

Note: The E-mail Adapter is deprecated as of this release of WebL ogic Integration,
and will be removed from the product in a future release.

This section contains information on the following subjects:
m Introduction to the E-mail Adapter

m How the E-mail Adapter Works

m  How the E-mail Adapter was Developed

m Creating the E-mail Adapter Design-Time GUI

Introduction to the E-mail Adapter

The e-mail adapter is a J2EE-compliant adapter built with the WebL ogic Integration
ADK. The purpose of the e-mail adapter isto provide away for any application to send
notice in case of system failure or process completion. This notification is directed
using e-mail, which could be configured to target multiple addresses or even a pager.
A singletemplated message could be created for numerous errors allowing the adapter
to plug in replaceable parameters and send the notification.

The e-mail adapter provides sample implementations of both a services and events.

The event implementation provides sample codefor both push and pull event generator
paradigms. The service implementation enables the client to send and e-mail message
with aminimum of information. Service-specific dataisinformation required to send
an e-mail message, such as source address, target addresses, subject, and the body of a

message.
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The e-mail adapter gives you (devel opers and business analysts) a concrete example

of an adapter, including a JSP-based GUI, to help you understand the possibilities that
areat your disposal using the ADK to build adapters. If you are abusinessanalyst, you
may enjoy running through the interface to get a better understanding of an

“application view”, “service”, and “event” as shown in “How the E-mail Adapter
Works” on page F-2.

If you are an adapter devel oper, you will also want to review “How the E-mail Adapter
was Developed” on page F-14 and “Creating the E-mail Adapter Design-Time GUI”
on page F-33, the code, and Javadoc to gain insight into how you can extend and use
the classes of the ADK to build a JCA-compliant adapter.

How the E-mail Adapter Works

This section provides you with an opportunity to have alook at the e-mail adapter
before you start devel oping an adapter of your own. If you are a business analyst, you
may enjoy running through the interface to get a feel for how the adapter works. The
example in this section shows how to create an application view for sending or
receiving e-mails. This section contains information on the following subjects:

m Before You Begin
m  Accessing the E-mail Adapter
m A Tour of the E-mail Adapter

Before You Begin

Make sure the following tasks have been performed before you try to accessthe e-mail
adapter:

m Install WebL ogic Integration. For more information, see Installing BEA
WebLogic Integration.

m  Set up the ADK Ant-Based Make Process. For more information, see “ Step 2c:
Setting Up the Build Process’ on page 6-10.

F-2 Developing Adapters



How the E-mail Adapter Works

m  Ensure that the e-mail adapter has been deployed so that the design-time GUI is
accessible. For more information, see the Installing BEA WebL ogic Integration.

Accessing the E-mail Adapter

To access the e-mail adapter:
1. Open anew browser window.

2. Openthe URL for your system’s Application View Management Console.
http://<HOSTNAME>: 7001/ W ai

The Application Integration Console - Login page displays.
Figure F-1 Application Integration Console - Login

PL it

L4 5
z :
y ﬂ a

Application Integration Console - Login

Flease supply a valid WeblLogic username and password.

Usemame|
Password |
Login |
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A Tour of the E-mail Adapter

This section provides you with a short tour through the e-mail adapter. Before you
begin, you need to have the e-mail adapter Login page up on your browser. For
information about accessing the e-mail adapter, see “ Accessing the E-mail Adapter”
on page F-3.

Figure F-2 Application Integration Console - Login

-,
I i

L4 f 4
o
Z hea

Application Integration Console - Login

Please supply a valid Weblogic usemame and password,

Username|
Password |
Login |

1. Tolog on to the Application Integration Console - Login screen, enter your
WebL ogic Username and Password and click Login. The Application View
Management Console displays.
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Figure F-3 Application View Management Console

Application View Management Console ! heﬂ

Folder: Root o

Narne Status Action

Add Application View

2. Click Add Application View. The Define New Application View page displays.
When you create the application view, you provide a description that associates
the application view with the e-mail adapter.

For detailed information about application views and about defining application
views, see “Defining an Application View” in Using Application Integration.
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F-6

Figure F-4 Define New Application View Page

Define New Application View rd

This page allows you to define a new application view

Folder: Root

application View Name:* |

Description: El
=l

sssociated Adapters: [=Tone - =l

%I Cancell

3. Todefine an application view:

a. Inthe Application View Namefield, enter TestAppView.

The name should describe the set of functions performed by this application.
Each application view name must be unique to its adapter. Valid characters
areanything except *.’, ‘#,‘\', '+ ,'&’,","", """, and a space.

b. Inthe Description field, enter a brief description of the application view.

c. From the Associated Adapters list, choose the e-mail adapter to use to create
this application view.

d. Click OK. The Configure Connection Parameters page displays.
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Figure F-5 Configure Connection Parameters Page

Configure Connection Parameters

nzole

UGN Cn this page, you supply parameters to connect to the EMail server

User Name*
Password*

Connect String® |

Connect to Server

4. At the Configure Connection Parameters page, you define the network-rel ated
information necessary for the application view to interact with the target EIS.
You need to enter thisinformation only once per application view:

a. Enter your email User Name and e-mail Password.
b. Enter the email service URL in the Connect String field.

c. Click Continue. The Application View Administration page displays.

The Administration page summarizes the connection criteria, and once events
and services are defined, you can view the schemas and summaries and also
delete an event or service from this page.
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Figure F-6 Application View Administration Page for appViewTest

oo,
Application View Administration for appViewTest P 4
7 hea
0l Lagout
This page allows you to add events and/or services to an application view.
Administration
Description: test app view Edit
Connection Criteria
Additional Log Category: appViewTestl
connectionURL: denver.beasys com
Root Log Category: BEA_WLS_EMAIL_ADK
Password: gumboman
Message Bundle Base: BEL_WLS_EMATL_ADK
Log Configuration File: BEA_WLS_EMAIL_ADK,xml
Username: espear
Reconfigure connection parameters for appViewTestl
Events Add
Services Add

Save | 7

5. Now that you have created an application view, you are ready to add a service. To
add aservice:

a Inthe Administration page, click Add in the Servicesfield. The Add Service
page displays.
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Figure F-7 Add Service Page

addservc_title

addserve_description

Unique Service MName* |

Description =

To

From*

BCC

[
[
cc [
[
Subject [

Message Text

@ Text =1
© Template

Add Service

b. Inthe serviceName field, a meaningful name for the service.

c. IntheserviceDesc field, enter auser description for the service.
d. IntheTofield, enter alist of target e-mail addresses.

e. Inthe From field, enter the source e-mail address.

f. Inthe CCfiled, enter alist of e-mail addressesto receive a copy.

g. Inthe BCCfield, enter alist of e-mail addresses to receive a blind copy,
delimited by a semicolon.

h. Inthe Subject Field, enter the subject of the e-mail.

i. Select the Text radio button to send a plain text message. Select Template to
define replaceable parameters.

The body type can be either text or template. A template can contain tags for
replaceable parameters.
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j- Inthe open text field, enter the text of the message.

The e-mail body can contain replaceable parametersif the typeis template,
otherwise it will contain atext message.

k. Click Add Service. The Administration page displayed.

6. Now that you have created an application view, you are ready to add an event to
it. To add an event:

a. Inthe Administration page, click Add in the Event field. The Add Event page
for the event type appears; in this case, that is Configure Mailbox.

Figure F-8 Add Event Page for Configure Mailbox

i L2
Configure Mailbox s h /
2. jea

ogic Corsols Glossary  Logoul]

Assign an event name and select the type of contents expected.

n
Add Event Event Name*

Deplc =
Description
=
Mailboxes* MailBax -
public_htm|
© IMAP wacation dir
& POP3 wvacation pag

wacation.msg
autoresp sched  |=|

Add Event

b. Inthe eventName field, enter a meaningful name for the event.
c. IntheeventDescfield, enter a description of the event.

d. Select either the IMAP or POP3 radio button. When configuring an event you
can use either the POP3, or IMAP access protocols depending on the type of
event generator you wish to deploy. Use IMAP if you are trying to deploy the
Push event generator. Use POP3 to deploy the Pull event generator. When
IMAPisselected you can select afolder tolisten to. POP3/Pull supportsthe use
of asingle folder, the INBOX folder.

e. Scroll to select afolder to query for mail.

f. Click Add Event. The Application View Administration page displays.
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FigureF-9 Application View Administration Page for appViewTest

Application View Administration for appViewTest]

This page allows vou to add events and/or services to an application view,

Description: test app view _Edit

Connection Criteria

Additional Log Category: appiiewTestl
connectionURL: denver. beasys, com

Root Log Category: BEA WLS EMAIL ADK
Password: gumborman

Message Bundle Base: BEA_WLS_EMATIL_ADK
Log Configuration File; BEA_WLS_EMAIL_ADK, xml
Username: espear

Reconfigure connection parameters for appYiewTestl

Events Add

eventOne Edit Rerove Event Yiew Surnmary View Ewent Scherna

Services Add

Edit Rernoue Service View Surnmary Visw Reguest Scherns Miew Respon

eMailServiceOne

Continue Save | B

Scherna

7. Prepare to deploy the application view. The Application View Administration
page provides you with asingle location for confirming the content of your
application view before you save it or deploy it. In this page, you can view the
following:

e Confirm or edit the description of the application view.
e Confirm or reconfigure Connection Criteriafor the application view.
e Delete services and events.

e Savethe application view so you can return to it later or deploy the
application view to the server.

After verifying the application view parameters, click Continue. The Deploy
Application View to Server page displays.
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Figure F-10 Deploy Application View to Servers Page

Deploy Application View appViewTest] to Server ,'hea

On this page vou deploy vour application view to the gpplication server,

Required Service Parameters

REVLTENLEUIRNEY Frable asynchronous service
invocation?

Required Event Parameters

Event Router URL* 7 |http',mncalhnst?EIEI1fEmalIEventRDutervaemRnutEr
Connection Pool Parameters

Use these parameters to configure the connection pool used by this application
view

Minimum Pool Size® 1
Maximum Pool Size* 10

Target Fraction of Maximum Pool o
Size* o1

Allow Pool to Shrink? I
Log Configuration
set the log verbosity level for this application view.

|Lug warnings, errors, and audit messages j
Configure Security

Restrict Access to appViewTestl using J2EE Securit

Deplay | ? ™ Deploy persistently?® [ Save | ¥

8. Deploy the Application View. In order to deploy the application view, you must
provide several parameters such as enabling asynchronous service invocation,
providing the event router URL, and changing the connection pool parameters,
among other parameters.

To deploy the application view:

a. Make sure the Enable Asynchronous Service Invocation check box is
unchecked.

b. Inthe Event Router URL field, enter
http:// <HOSTNAME>: <PORT>/ Erai | Event Rout er/ Event Rout er

c. For the Connection Pool Parameters, accept the default values:
Minimum Pool Size - 1
Maximum Pool Size - 10

Target Fraction of Maximum Pool Size - 0.1
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Allow Pool to Shrink - checked

d. IntheLog Configuration field, set the log verbosity level to Log warnings,
errors, and audit messages.

e. Make sure the Deploy persistently? box is checked.
f. Click Deploy.

FigureF-11 Application View Summary Page

e,
s

e
Sh
2 [

Summary for Application View appViewTest]

Summary This page shows the events and services defined for the appViewTestl application view.

Name: appViewTestl

Description: test app view

Status: Deployed

Available actions Undeploy

Connection Security Deploy Events and Services

Connection Criteria
Log Level: DEBUG
Additional Log Category: appViewTestl
connectionURL : denver.beasys.com
Root Log Category: BEA_WLS_EMAIL_ADK
Password: gumboman
Message Bundle Base: BEA_WLS_EMAIL_ADK
Log Configuration File: BEA_WLS_EMAIL_ADK xml
Username: espear

9. Oncethe application view is deployed, the summary page displays al relevant
information about the deployed application view. Click the appropriate tab on the
Summary page to view schemas, event and service summaries, test services and
events. You can also undeploy the application view by clicking Undeploy.
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How the E-mail Adapter was Developed

This section describes each interface used to develop the e-mail adapter. The ADK
provides many of the necessary implementations required by a J2EE-compliant
adapter; however, since some interfaces cannot be fully implemented until the EISand
its environment are defined, the e-mail adapter was created to illustrate the
detail-specific or concreteimplementation of the abstract classes provided inthe ADK.

The process of creating the e-mail adapter is comprised of the following steps:

Development Reference Documentation

Step 1: Development Considerations

Step 2: Implementing the Server Provider Interface Package
Step 3: Implementing the Common Client Interface Package
Step 4: Implementing the Event Package

Step 5: Deploying the Adapter

Development Reference Documentation

Y ou can review the Javadoc and code for the methods defined in the steps that follow
in this section to see how the implementations provided by the ADK were leveraged.

You can find the Javadoc for this implementation in:
WLl _HOVE/ adapt er s/ dbns/ docs/ api /i ndex. ht m
You can find the code listing for this package in:

WLl _HOVE/ adapt ers/enmani |l /src/

inthe/ cci,/event,and/spi directories

Note: W.I _HOME isthe drive or home directory where WebL ogic Integration is

installed.
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Step 1: Development Considerations

The “ Adapter Setup Worksheet” is available to help adapter devel opersidentify and
collect critical information about an adapter they are developing before they begin
coding. For the e-mail adapter, the worksheet questions are answered as follows:

Note: Questions preceded by an asterisk (*) are required to use the
GenerateA dapterTemplate utility.

1. *What isthe name of the EISfor which you are developing an adapter?
e-mail API

2. *What isthe version of the EIS?
n‘a

3. *What isthe type of EIS, for example, DBMS, ERP, etc.?
e-mail API

4. *Who isthe vendor name of this adapter?
BEA

5. *What isthe version number for this adapter?
None - Sample Only

6. *What isthe adapter logical name?
BEA_WLS EMAIL

7. Doesthe adapter need to invoke functionality within the EIS?
Yes
If so, then your adapter needs to support services.

Yes

8. What mechanisnVAPI is provided by the EISto allow an external program to
invoke functionality provided by the EIS?

Itisan API.

9. What information is needed to create a session/connection to the ElSfor this
mechanism?
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Need to acquire a session, and from the session you can get a transport object.
The transport will be used to send mail.

10. What information is needed to determine which function(s) will be invoked in the
ElSfor a given service?

Javadoc for e-mail API.

11. Does the EISallow you to query it for input and output requirements for a given
function?

No

If so, what information is needed to determine the input requirements for the
service?

n/a

12. For all the input requirements, which ones are static across all requests? Your
adapter should encode static information into an I nteractionSpec object.

To, From, CC, BCC, Subject, Body, Type

13. For all the input requirements, which ones are dynamic per request? Your
adapter should provide an XML schema that describes the input parameters
required by this service per request.

To, From, CC, BCC, Subject, Body, Type
14. What information is needed to determine the output requirements for the service?

Success or failure of asend call if in error. Need to extract the error and any
e-mail addressesin the error.

15. Does the EI 'S provide a mechanism to browse a catalog of functions your adapter
can invoke? If so, your adapter should support browsing of services.

No

16. Does the adapter need to receive notifications of changes that occur inside the
EIS? If so, then your adapter needs to support events.

Yes. Need to provide examples of both types of events.

17. What mechanism/API is provided by the EISto allow an external programto
receive notification of events in the EIS? The answer of this question will help
determine if a pull or a push mechanismis devel oped.
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Can either poll afolder for new messages or add a listener (IMAP) to afolder
for new messages.

18. Does the EIS provide a way to determine which events your adapter can support?
No

19. Does the EIS provide a way to query for metadata for a given event?
Some

20. What locales (language/country) does your adapter need to support?
English

Step 2: Implementing the Server Provider Interface
Package

To implement the e-mail adapter Server Provider Interface (SPI) and meet the
J2EE-compliant SPI requirements, the classesin the ADK were extended to create the
following concrete classes:

Table F-1 SPI Class Extensions

This concrete class... Extendsthis ADK class...
ManagedConnect i onFact or yl npl Abst r act ManagedConnecti onFact ory
ManagedConnect i onl npl Abst r act ManagedConnecti on
Connect i onMet aDat al npl Abst ract Connect i onMet aDat a

These classes provide connectivity to an EIS could be used to establish transaction
demarcation, and allow management of a selected EIS.
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ManagedConnectionFactorylmpl

Thefirst step in implementing an SPI for the e-mail adapter was to implement the
ManagedConnect i onFact ory interface. A ManagedConnect i onFact or y supports
connection pooling by providing methods for matching and creating a
ManagedConnect i on instance.

Basic Implementation

The ADK provides com bea. adapt er . spi . Abst r act ManagedConnect i on

Fact or y, an implementation of the Java Connector Architecture interface

j avax. resource. spi . ManagedConnecti onFact ory. The e-mail adapter extends
thisclassinenai | . spi . ManagedConnect i onFact or yl npl . Listing F-1shows the
derivation tree for ManagedConnect i onFact or yl npl .

Listing F-1 com bea. adapt er . ensi | . spi . ManagedConnect i onFact or yl npl

j avax. resource. spi . ManagedConnect i onFact ory

| -->com bea. adapt er. spi . Abstract ManagedConnect i onFact ory

| -->enmi | . spi . ManagedConnect i onFact or yl npl

Developers’ Comments

F-18

ManagedConnect i onFact ory creates physical connectionsto an underlying EIS for
the application server. A physical connection is encapsulated by a
ManagedConnect i on instance.

ManagedConnect i onFact or yl npl isafactory for both managed connections and
adapter specific connect i onFact or y instances. The e-mail adapter has asimple
implementation for this factory object. Four methods were implemented from the base
classes, two of which are abstract. The abstract methods are

creat eConnect i onFact ory() andcr eat eManagedConnect i on() . Both of these
implementations return adapter-specific object instances. The concrete methods
overridden by the e-mail adapter include checkSt at e() and hashCode() . The
implementation of checkSt at e() validates the connection parameters required for
the adapter to acquire a physical connection. The implementation of hashCode() is
also based on connection parameters specific to the e-mail adapter.
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ManagedConnection

A ManagedConnect i on instance represents a physical connection to the underlying
ElS in amanaged environment. ManagedConnect i on objects are pooled by the
application server. For more information, read about how the ADK implements the
Abst r act ManagedConnect i on instance in “ManagedConnection” on page 6-32.

Basic Implementation

The ADK provides com bea. adapt er . spi . Abst r act ManagedConnect i on, an
implementation of the J2EE interfacej avax. r esour ce. spi . ManagedConnect i on.
The e-mail adapter extendsthisclassin enai | . spi . ManagedConnect i onl npl .
Listing F-2 shows the derivation tree for ManagedConnect i onl npl .

Listing F-2 com bea. adapt er. emmi | . spi . ManagedConnecti onl npl

j avax. resour ce. spi . ManagedConnect i on

| -->com bea. adapt er. spi . Abstract ManagedConnect i on

| -->emai | . spi . ManagedConnecti onl npl

Developers’ Comments

The ManagedConnectionlmpl represents the physical connection to the EIS. The
e-mail adapter overrides what is probably the minimum required functionality of the
base classes. There are two abstract methods and two concrete methods that the e-mail
adapter implements. get Connecti on() and cr eat eMet aDat a() .

The method get Connect i on() isused to wrap the current ManagedConnection with
aConnect i onl npl and return it to the caller. The valuefor nyCr edenti al s is
compared with the connect i onRequest I nf o passed. If they match, the current
ManagedConnect i on iswrapped with aConnect i onl npl . Thecr eat eMet aDat a()
method simply instantiates and returns a Connect i onMet aDat al npl .

The other two methods, dest r oyPhysi cal Connecti on() and

conpar eCr edent i al s(), are overridden because they are either too simple or empty
in the base class. These are both concrete methods in the base class. The method
dest r oyPhysi cal Connecti on() isadapter specific; this method is used to free
resources associated with acquiring aphysical connection.
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The conpar eCr edent i al s() method isused by mat chManagedConnect i ons()
method in the ManagedConnectionFactory. The mat chManagedConnect i ons()
method tries to associate a request for connection with an existing connection
matching the same criteria. The criteriais defined in the conpar eCr edent i al s()
method. Usernames are used by the e-mail adapter as the criteria.

ConnectionMetaDatalmpl

The ManagedConnect i onMet aDat a interface provides information about the
underlying EIS instance associated with a ManagedConnect i on instance. An
application server usesthisinformation to get run-time information about a connected
ElS instance. For more information, read about how the ADK implements the

Abst r act Connect i onMet aDat a instance in “ConnectionMetaData” on page 6-47.

Basic Implementation

The ADK provides com bea. adapt er . spi . Abst r act Connect i onMet aDat a, an
implementation of the J2EE interfacej avax. r esour ce. spi . ManagedConnect i on
Met aDat a. The e-mail adapter extends this classin

emai | . spi . Connect i onMet aDat al npl . Listing F-3 shows the derivation tree for
Connecti onMet aDat al npl .

Listing F-3 com bea. adapt er. enai | . spi . Connect i onMet aDat al npl

j avax. resource. spi . ManagedConnect i onMet aDat a
I
| -->com bea. adapt er. spi . Abstract Connecti onMet aDat a
I
| -->enmi | . spi . Connecti onMet aDat al npl

Developers’ Comments

F-20

The Connect i onMet aDat al npl class provides metadata for an EIS. The metadata
implementation describes very specific data required by the application server. The
e-mail adapter provides an implementation for the abstract methods declared in the
base class. These methods provide product name, product version, user name, and max
connections allowed.
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Step 3: Implementing the Common Client Interface
Package

To implement the e-mail adapter Common Client Interface (CCI) and meet the
J2EE-compliant CCI requirements, classesin the ADK to create the following
concrete classes were extended

Table F-2 CCI Class Extensions

This concrete class... Extendsthis ADK class...
Connecti onl npl Abst ract Connecti on

I nteractionl npl Abstract|nteraction

I nteracti onSpecl npl I nt eracti onSpecl npl

These classes provide connectivity to and access back-end systems. The client
interface specifies the format of the request and response records for a given
interaction with the EIS.

Note: Although implementing the Common Client Interface (CCI) isoptional inthe
Java Connector Architecture 1.0 specification, it islikely to be required in the
future. To be prepared, the e-mail adapter provides a complete
implementation.

Connectionimpl

A Connect i on represents an application-level handlethat isused by aclient to access
the underlying physical connection. The actual physical connection associated with a
Connect i on instance is associated with a ManagedConnect i on instance. For more
information, read about how the ADK implementsthe Abst r act Connect i on instance
in “Connection” on page 6-38.
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Basic Implementation

The ADK provides com bea. adapt er . cci . Abst r act Connecti on, an
implementation of the J2EE interface j avax. r esour ce. cci . Connecti on. The
e-mail adapter extendsthisclassinemai | . cci . Connect i onl npl . Listing F-4 shows
the derivation tree for Connect i onl npl .

Listing F-4 com bea. adapter. enai | . cci . Connecti onl npl

j avax. resource. cci . Connection

| -->com bea. adapt er. cci . Abstract Connecti on

| -->enmi | . cci.Connecti onl npl

Developers’ Comments

The Connect i onl npl classis an application-level handle used to access ElS-level
resources and functionality. For the e-mail adapter the implementation is simple.
Derived-functionality was used for all methods except thecr eat el nt er act i on()
method. This method is an abstract method provided in the connection interface, and
unless you have specific needs, thisis usually the only method that needsto be
defined/overridden. For implementation, you need to return an application-level
interaction object.

Interactionimpl

Thel nt er act i on enables acomponent to execute EIS functions. An I nt er acti on
instance is created from a connection and is required to maintain its association with
theConnect i on instance. For moreinformation, read about how the ADK implements
the Abst ract I nt er act i on instancein “Interaction” on page 6-39.

Basic Implementation

F-22

The ADK provides com bea. adapt er . cci . Abstract I nteraction, an
implementation of the J2EE interface j avax. resource. cci. I nteracti on. The
e-mail adapter extendsthisclassinemai | . cci . I nteractionl npl . Listing F-5
shows the derivation tree for | nt er act i onl npl .
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Listing F-5 com bea. adapter. enail.cci.|nteractionl npl

javax.resource. cci.lnteraction

| -->com bea. adapter.cci.Abstract|nteraction

| -->email.cci.lnteractionlnpl

Developers’ Comments

Anlnteraction enablesacomponent to execute EIS functions. The

I nteractionl npl classwraps ElS-specific functionality. Using the

Connect i onl npl , you can use the physical EIS connection to provide
application-level interfacesto the EIS. Thisis probably where you will spend most of
your time.

Thetwo execut e() methods process according to the method being called and either
return an output document in the parameter list or as aresult of the call. The last
method iscl ose() . Thecl ose() method is used to free resources created in the
execution of an EIS call. The execut e() method creates an e-mail message based on
datafrom both thel nt er act i onSpecl npl and theinput Docunent Recor d. The data
extracted isused to populateaM neMessage object and istransported according to the
internet address data contained. If an error is encountered it is returned in the output
Docunent Recor d.

InteractionSpecimpl

AnlnteractionSpecl npl holds properties for driving an interaction with an EIS
instance. An I nt er acti onSpec isused by an interaction to execute the specified
function on an underlying EIS.

The CCI specification defines a set of standard propertiesfor an | nt er act i onSpec,
but an | nt er acti onSpec implementation is not required to support a standard
property if that property does not apply to its underlying EIS.

Thel nt er act i onSpec implementation class must provide getter and setter methods
for each of its supported properties. The getter and setter methods convention should
be based on the JavaBeans design pattern. For more information, read about how the
ADK implementsthel nt er act i onSpecl npl instancein “InteractionSpec” on page
6-48.
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Basic Implementation

The ADK provides com bea. adapt er . cci . I nt er acti onSpecl npl , an
implementation of the J2EE interfacej avax. resour ce. cci . I nt er act i onSpec.
The e-mail adapter extendsthisclassinemai | . cci. I nteracti onSpecl npl .
Listing F-6 shows the derivation tree for | nt er act i onSpecl npl .

Listing F-6 com bea. adapter. emai | . cci.|nteractionSpecl npl

j avax. resource. cci.lnteractionSpec

| -->com bea. adapt er. cci. | nteracti onSpecl npl

| -->enmi |l .cci.lnteracti onSpecl npl

Developers’ Comments

Thel nt eracti onSpecl npl class provides properties used in the request to a service.
In the case of the e-mail adapter the properties are specific to an e-mail message; for
example: “To”; “From”; “Subject” etc. Thel nt er act i onSpecl npl isvery much
adapter specific. The datarequired to fulfill arequest varies according to the request,
and there are no abstract methods that need to be implemented.

Step 4: Implementing the Event Package

Some utility classes were created to help with implementation. These classes were
extended from the ADK classes to the create the following concrete classes:

Table F-3 Event Class Extensions

Thisconcreteclass... Extendsthe ADK class...
Emai | Event Met aDat a Event Met aDat a

Emai | PushEvent PushEvent

Emai | PushHandl er j ava. | ang. Obj ect
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Table F-3 Event Class Extensions

Thisconcreteclass... Extendsthe ADK class...
Pul | Event Gener at or Abst ract Pul | Event Gener at or
PushEvent Gener at or Abst r act PushEvent Gener at or

EmailEventMetaData

The ADK providescom bea. adapt er . event . Event Met aDat a, an implementation
of thej ava. | ang. Obj ect . The e-mail adapter extends this class by implementing
emai | . event . Emai | Event Met aDat a. Listing F-7 shows the derivation tree for
Enai | Event Met aDat a.

Listing F-7 Emai | Event Met aDat a

com bea. adapt er . event . Event Met aDat a

| -->emmi | . event. Enai | Event Met aDat a

Developers’ Comments
The EmailMetaData is used to pass information between the event generator and the
handler.

EmailPushEvent

The ADK providescom bea. adapt er . event . PushEvent , animplementation of the
java.util.Event Obj ect . The e-mail adapter extends this class by implementing
emai | . event. Emai | PushEvent . Listing F-8 shows the derivation tree for

Emai | PushEvent .

Listing F-8 Emai | PushEvent

java.util.Event Obj ect

Developing Adapters  F-25



F  The E-mail Adapter

| -->com bea. adapt er. event . PushEvent

| -->emai |l . event. Emai | PushEvent

Developers’ Comments

The Enai | PushEvent isused to send notification from the handler to the event
generator.

EmailPushHandler

The Emai | PushHandl er extendsimplements| PushHandl er and isthe point of
contact for the E-mail EIS. Listing F-9 shows the derivation tree for
Enai | PushHandl er .

Listing F-9 Emai | PushHander

com bea. adapt er . event . | PushHandl er

| -->enmi | . event. Enai | PushHandl er

Developers’ Comments

F-26

TheEnai | PushHandl er implementsthe ADK interface | PushHandl er . The handler
interfaceis provided to abstract EIS event generation from event routing functionality.
Thisis not enforced since the interfaces provided are not required to implement the
Push functionality.

The Email PushHandler implements three interfaces:
m  MessageCountListener

® Runnable

m |PushHandler

The only method implemented outside of the scope of the interface methodsis
veri fyConnection().TheverifyConnection() method validatesthe connection
to the EIS. It does nothing more than check to seeif it is connected to the server.
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Onemethod of interestisther un() method. A thread wasimplemented in order to poll
the folder for message count. Sun MicroSystems' implementation of the IMAP access
protocol does not send notification without this polling, so thisit does not provide good
example of push generation. However, the ideais to show how to separate the
generation functionality from the routing functionality. Therest of theimplementation
isfairly straightforward and follows the interfaces implemented.

PullEventGenerator

The ADK providescom bea. adapt er. event . Abst r act Pul | Event Gener at or , an
implementation of thej ava. | ang. Obj ect . The e-mail adapter extends this classin
emai | . event . Pul | Event Gener at or . Listing F-10 shows the derivation tree for
Pul | Event Gener at or .

Listing F-10 Pul | Event Gener at or

com bea. adapt er. event . Abst ract Event Gener at or

| -->com bea. adapt er. emai | . event . Abstract Pul | Event Gener at or

| -->emai | . event. Pul | Event Gener at or

Developers’ Comments

The E-mail Pull event generator isaPOP3-only event generator. Thereason for thisis
that POP3 does not allow notifications to be received when alistener is added to the

Inbox folder. In order to deploy the Pul | Event Gener at or you need to modify some
of the properties contained in the Emai | Event Rout er web. xni file. Once you have
the correct properties, the Emai | Event Rout er . war file can be created usingthe ANT
build process.

The E-mail Pul | Event Gener at or supports asingle event type, which isthe
notification of an e-mail being received in the Inbox folder using the POP3 access
protocol. As such, the e-mail event generator probably doesn’t need to implement
set upNewTypes() and r enoveDeadTypes() ; however, the event engine will give
notification when event types are removed.
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Other than the implementation of set upNewTypes() and r enoveDeadTypes(), the
only other abstract method is post Event s() . The post Event s() method isthe
fulcrum to the event generation process. Thisiswhere you would add El S-specific
implementations. The e-mail event generator usesthe post Event s() method to read
from the Inbox and route new messages to any listeners.

One other method of interest isthe dod eanUpOnQui t () method. This method
provides a place to free any resources allocated in the event generation process. The

e-mail event generator usesdoC eanUpOnQui t () tofreethemail storeand rel easethe
mail session.

PushEventGenerator

The ADK providescom bea. adapt er. event . Abst ract Pul | Event Gener at or , an
implementation of thej ava. | ang. Cbj ect . The e-mail adapter extends thisclassin
emai | . event . PushEvent Gener at or . Listing F-11 shows the derivation tree for
PushEvent Gener at or .

Listing F-11 PushEvent Gener at or

com bea. adapt er . event . Abst ract Event Gener at or

| -->com bea. adapt er. emmi | . event . Abstract PushEvent Gener at or

| -->enmi |l . event . PushEvent Gener at or

Developers’ Comments

F-28

The E-mail Push event generator isan IMAP only event generator. It isasample of the
push event paradigm. Where the Pull Event Generator uses a thread to continuously
poll for an event, the push methodol ogy listensfor an event to have been posted. If you
look closely at the push event implementation, you will seethat it uses athread to
process eventsin the Emai | PushEvent Handl er . A thread is not necessary to
implement the push event. A separate thread was used to implement the push
generator.

Additionally, three other classes were used in the push implementation. These are:
B Enmai | PushHandl er

B Emai | PushEvent
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® Enai | Met aDat a

The Emai | PushHandl er servesto abstract the push event generation functionality
from the event routing. The Emai | PushEvent isused to send notification from the
handler to the event generator. The Emai | Met aDat a is used to pass information
between the event generator and the handler. If you look closely at the

PushEvent Gener at or code, you will find that it knows almost nothing of the EIS. It
usesthe set NewTypes() andr emoveDeadTypes() to create the array it needsto
process events, and it uses post Event s() to process notifications.

Step 5: Deploying the Adapter
After implementing the SPI, CCI and event interfaces, the adapter was deployed. To
deploy the adapter:
m Updatethera. xnl file
m Createthe rar file

m Create and deploy the. ear file

Before You Begin

Before deploying the adapter into WebL ogic Integration, do the following:

m Determine the location of the adapter on your computer; that is,
W.I _HOVE/ adapt er s/ emai | where W.I _HOME is the location of your WebL ogic
Integration installation. Thislocation isreferred to as ADAPTER ROOT hereafter.

m Make surethe e-mail adapter’s. j ar and. ear filesarebuilt, as described in
“Step 5¢: Build the .jar and .ear Files.”

Step 5a: Update the ra.xml File

The e-mail adapter providesthera. xnl fileinthe adapter’s. rar file

(META- 1 NF/ ra. xml ). Since the e-mail adapter extends the

AbstactM anagedConnectionFactory class, the following properties were provided in
thera. xni file:

m lLoglLevel
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® |anguageCode

®  CountryCode

m MessageBundl eBase

m lLogConfigFile

B Root LogCont ext

m  Addi ti onal LogCont ext

The e-mail adapter requires additional declarations, listed in Table F-4:

Table F-4 RA. XML Properties

Property Example
UserName The username for e-mail adapter login.
Password The password for username.
ConnectionURL URL to the e-mail server.

See “Editing Web Application Deployment Descriptors’ on page 9-8 for instructions
on updating these declarations. Y ou can view the completer a. xm filefor the e-mail
adapter in:

WLl _HOVE/ adapt ers/ enmai | / src/rar/ META- | NF/

Step 5b: Create the .rar File

Classfiles, logging configuration, and message bundle(s) should be bundled into a
.j ar file, which should then bebundled along with META- | NF/ ra. xnl intothe. r ar
file. The Ant bui | d. xni file demonstrates how to properly construct this. r ar file.

Step 5c: Build the .jar and .ear Files

Tobuildthe.jar and. ear files, use this procedure:

1. Edit ant Env. crd (Windows) or ant Env. sh (Unix) in
W.I _HOVE/ adapt ers/ uti | s. You must set the following variablesto valid paths:

e BEA HOME - Thetop-level directory for your BEA products.
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e W/ _HOME - Thelocation of your Application Integration directory.
e JAVA HOMVE - Thelocation of your Java Development Kit.
e W._HOVE - Thelocation of your WebLogic Server directory.

e ANT_HOME - The location of your Ant home, typically
WLl _HOWE/ adapters/utils.

2. Execute ant Env from the command-line to set the necessary environment
variables for your shell.

3. Change directoriesto W.I _ HOVE/ adapt er s/ emai | / pr oj ect .

4, Executeant rel ease fromtheW.| HOVE/ adapt er s/ emai | / proj ect
directory to build the adapter.
Step 5d: Create and Deploy the .ear File

To create and deploy the . ear file, thus deploying the e-mail adapter, use this
procedure:

1. Firdt, declare the adapter’s. ear fileinyour domain’sconfi g. xm file, as shown
inListing F-12;

Listing F-12 Declaring the E-mail Adapter’s. ear File

<l-- This deploys the EAR file -->

<Appl i cati on Depl oyed="true" Name="BEA W.S EMAI L_ADK"
Pat h="W.| _HOVE/ adapters/email/lib/ BEA W.S EMAI L_ADK. ear" >

<Connect or Component Narme="BEA W.S ENAI L_ADK"
Target s="nyserver" URI ="BEA W.S EMAIL_ADK.rar"/>

<WebAppConponent Name="Enmi | Event Rout er" Targets="nyserver"
URI ="BEA WL.S EMAI L_ADK Event Rout er.war"/>

<WebAppConponent Nane="BEA W.S EMAI L_ADK Wb"
Targets="nyserver" URI ="BEA W.S EMAI L_ADK Wb. war"/ >

</ Appl i cati on>
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Note: Replace W.I _HOVE with the correct path to the WebL ogic Integration root
directory for your environment.

. Addthe.j ar file(s) for the adapter to the WebL ogic server classpath. At this

time, WebL ogic does not support shared . j ar filesinan. ear filg; in other
words, the Web applications and the adapters do not share a common classl oader
parent. Conseguently, you need to place the shared . j ar filesin your adapter on
the system classpath.

. Restart the WebL ogic Server.

. Oncethe server restarts, add the adapter group to the default WebL ogic security

realm by using the WebL ogic Server Console Web application. To do this,
navigateto ht t p: / / <host >: <por t >/ consol e, where <host > is the name of
your server and <por t > isthe listening port; for example:

http://1ocal host: 7001/ consol e

. After you have added the adapter group, add a user to the adapter group using the

WebL ogic console Web application and save your changes.

. To configure and deploy application views, navigate to

http://<host>: <port>/w ai , where <host > is the name of your server and
<por t > isthe listening port; for example:

http://1ocal host: 7001/ W ai
The Application View Console - Logon is displayed.
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Application Yiew Console - Logon

FPlease supply a valid WweblLogic username and password,

USErnamel
Password I
Login |

7. Log onto WebLogic Integration by entering your username and password in
appropriate fields.

8. Configure and deploy the application views by using the procedures described in
“Defining Application Views’ in Using Application Integration.

Creating the E-mail Adapter Design-Time
GUI

The design-time GUI isthe user interface that allows the user to create application
views, add services and events and deploy the adapter if it is hosted in the WebL ogic
Integration. This section discusses some specific design-time issues that were
considered during the development of the e-mail adapter.

The process of creating the e-mail adapter design-time GUI is comprised of the
following steps:

m  Step 1: Development Considerations
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m  Step 2: Determine E-mail Adapter Screen Flow
m  Step 3: Create the Message Bundle

m  Step 4: Implementing the Design-time GUI

m  Step 5: Writing Java Server Pages

Step 1: Development Considerations

Some of the important devel opment considerations regarding the design-time GUI for
the e-mail adapter included:

m Determine the email server that will be supported
m Determine the e-mail schema generation

m Determineif the adapter should support testing of service and events.

Step 2: Determine E-mail Adapter Screen Flow

Y ou should consider the order in which the Java server pageswill appear when the user
displays the application view.
Java Server Pages (JSP)

The e-mail adapter usesthe ADK’ s Java server pagesfor adesign-time GUI; however,
additional JSPs have been added to provide adapter-specific functionality. A
description of the additional JSPsisin table Table F-5:

Table F-5 Additional ADK JSPs

Filename Description

addevent . j sp The Add Event page allows a user to add a new event to the
application view.

addservc. j sp The Add Service page allowsthe user to add anew servicetothe
application view.
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Table F-5 Additional ADK JSPs

Filename

Description

confconn. jsp

The Confirm Connection page provides aform for a user to
specify connection parameters for the EIS.

edtevent.jsp

The Edit Event pageisan optional page that allows usersto edit
events.

edtservc.jsp

The Edit Service pageis an optional page that allows usersto
edit services.

event. ht i

Thisisastatic. ht m file that contains the forms necessary for
editing an event. Thisfileis statically included into

edt event . j sp, which saves duplication of JSSPFHTML
coding and properties.

service. htm

Thisisastatic. ht m file that containsthe forms necessary for
editing aservice. Thisfileis statically included into

edt servc. j sp, which saves duplication of JSSPFHTML
coding and properties.

Step 3: Create the Message Bundle

To support the Internationalization of all text labels, messages, exceptions, and so on,
the e-mail adapter uses a message bundle based on atext property file. The property
file uses copied name value pairs from the BEA W.S_SAMPLE_ADK property file, and
new entries were added for specific to the e-mail adapter.

The message bundle for the e-mail adapter is contained in
WLI_HOME/ adapt er s/ emai | / sr ¢ directory, which was installed with the ADK.
Pleaserefer to BEA W.S_EMAI L_ADK. pr oper ti es in the directory above.

For additional instructions on creating a message bundle, please refer to the JavaSoft
tutorial on internationalization at:

http://java. sun. com docs/ books/tutorial/i18n/index.htm
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Step 4: Implementing the Design-time GUI

To implement the design-time GUI, you need to create a
Desi gnTi meRequest Handl er class. This class accepts user input from aform and
performs a design-time action.

For more information, see“ Step 4: Implementing the Design-Time GUI” on page
8-30.
E-mail Implementation

The E-mail Desi gnTi neRequest Handl er class extends
Abst r act Desi gnTi meRequest Handl er and provides these methods:

Method Description

addevent (j avax. servl et. http. Ht pServl et Adds an event to the application view.

Request request)

addservc(javax. servlet.http. HtpServl et Adds a service to the application view.

Request request)

get Adapt er Logi cal Nane() Returns my adapter’s logical name and
hel ps parent when deploying application
views, etc.

getM anagedConnectionFactoryClass() Returns my adapter’s SP|

ManagedConnectionFactory implementation
class, used by parent to get a CCl connection
tomy EIS.

Step 5: Writing Java Server Pages

Step 5a: Developers’ Comments
1. Your JSPswill be displayed withinyour di spl ay. j sp; thusdi spl ay. j sp isthe

first .jsp file that you need to copy. Use the display at the di spl ay. j sp inthe
example adapters (DBM S and e-mail) of the ADK as a starting point.
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2. The ADK providesalibrary of custom . j sp tags, which are used extensively
throughout the Java server pages of the ADK and e-mail adapter. They provide
the ability to add validation, to save field values when the user clicks away, and a
number of other features.

Saving an Object’s State When Using the ADK

There are anumber of waysto save an object’ s state when building your adapter using
the ADK. The Abst r act Desi gnTi meRequest Handl er maintainsan

Appl i cationVi ewDescri pt or of theapplication view being edited. Thisisoftenthe
best place to save state. Callsto the handler are fast and efficient. Y ou can also ask the
Abst r act Desi gnTi meRequest Handl er for amanager bean, using its convenience
methods:. get Appl i cati onVi ewManager (), get SchenmaManager (), and

get NamespaceManager (), to retrieve information from the repository about an
application view. Thisis more time-consuming but may be necessary on occasion.
Sinceit isa JSP, you can also use the session object, although everything put in the
session must explicitly implement thej ava. i 0. seri al i zabl e interface.

Step 5b: Write the WEB-INF/web.xml Web Application Deployment Descriptor

Write the VEB- | NF/ web. xmi Web application deployment descriptor. In most cases,
you should use the adapter'sweb. xni file asa starting point and modify the necessary
componentsto fit your needs. Y ou can see the code for theweb. xni file for the e-mail
adapter by going to:

WLl _HOVE/ adapt ers/ enmai | / src/ war/ VEB- | NF/ web. xm
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